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The Publishers present this Series of Text-Books to American Teach- 
ers, fully believing that they, contain many new and valuable features that 
will especially commend them to the practical wants of the age. 

The plan for the Series, and for each book embraced in it, was fully 
matured before any one of the Series was completed ; and as it is based 
upon true philosophical principles, there is a harmony, a fitness, and a 
real progressiveness in the books that are not found in any other Series 
of Arithmetics published. 
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14 INTEGEBS. 

88. Four hundred fifty-two million. 

89. Kine hundred one million. 

40. Three hundred million two hundred sixty-five thousand. 

41. Five himdred nine million six hundred twelve thousand nine 
hundred eighty-five. 

22t The first period is called the period of ones or units, 
the second the period of thousands, and the third the 
period of millions. 

The fourth period is that of Mlions, the fifth tliat of 
trillions, and the sixth that of quadrillions. 
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42. Read 4,359,006,110 ; 19,000,000,000 ; 40,060,139,194. 

43. Read 5,236,481,279 ; 10,500,600,000 ; 92,675,244,000. 

44. Read 3,000,000,000,000,000 ; 896,728,136,294. 

45. Read 17,252,005,080 ; 18,000,039; 410,000,060,000. 
Write the following numbers : 

46. Five billion two hundred million twenty-two thousand eigt*-'** 

47. Forty-five billion one hundred fifteen million one hundr^^ 
sixty-four thousand eighty-nine. 

48. Fifty-two trilHon. 

49. One hundred nine quadrillion. 

50. Kino billion three hundred six thousand. 

51. Four hundred seventy-eight quadrillion two hundred thirt^^ 
four trillion eight billion five hundred sixteen million seven hu^^ 
dred thousand five hundred eight. 

52. Six hundred nineteen million thirty. 



23* The ones, tens, hundreds, thou- 
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sands, etc., of any number are called 111 III || 
units of different orders; ones being ««*- «os^ «« 
simple units, or units of the first order; 593,298,75 
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C-A.SB3 II. 
The BTim of all the figures of any place more than 9. 

87. 5 + 8 + 3 = 16, and 16 = 1 ten and 6 ones. 
5 hundreds + 8 hundreds + 3 himdreds = 16 hundreds, 

and 16 hundreds = 1 thousand and 6 hundreds. 

7 tens + 9 tens + 8 tens = 24 tens, and 24 tens := 2 hun- 
dreds and 4 tens. Hence 

When the sum of the units of any order exceeds 9, the tens 
of this sum are units of the next higher order, 

88, Ex. What is the sum of 3,475, 2,694, and 1,363 ? 

Explanation. — We Tmte the parts as in 
Case I., draw two horizontal lines underneath, "^^ bolotiok. 
as shown in the First Solution, and then add. S^7S 
The sum of the ones, 3 + 4 + 5, is 12, or 2 %^i 

ones and 1 ten. We write the two ones below 

the lower line as the ones of the sum, and the 
1 ten in tens' place, between the two hues, to 7 S3 2 
be added with the column of the tens. The 
sum of the tens, 1 + 6 + 9 + 7, is 23, or 3 tens and-S^ 
hundreds. We write the 3 tens as the tens of the sum, aztd 
the two hundreds in hundreds' place between the two line^ 
The sum of the hundreds, 2 + 3 + 6 + 4, is 15, or 5 hur^-' 
dreds and 1 thousand. We write the 6 hundreds as tba-* 
hundreds of the sum, and the 1 thousand in thousand-^ 
place between the lines. The sum of the thousands, 1 + ^ 
+ 2 + 3, is 7, and this we write as the thousands of it*- ^ 
sum. The result, 7,532, is the sum required. 

Explanation. — In the Second Solution we 
write the parts as before, draw one horizontal second solutic^ ^ 

line underneath, and then add. The sum of S47S 

the ones is 12, or 2 ones and 1 ten. We write Aqs 

the 2 ones below the line for the ones of the 

sum, and add the 1 ten with the column of 753% 
tens. The sum of all the tens is 23, ox S tens 
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38. I paid $325 for a lot, $1,426 for building a house upon it, 
$589 for building a bam and carriage house, $74 for fences, an^ 
$48 for grading the lot. For how much must I sell the property 
to gain $338 ? $2,800. 

39. On Monday morning a merchant had $1,767 in the ban* 
That day he deposited $94; on Tuesday, $113; on Wednesday 
$78 ; on Thursday, $141 ; on Friday, $52 ; and on Saturday, $271 
How much had he on deposit at the end of the week ? #^,5£J. 

40. Find the sum of 15 million 9 thousand 17, 9 million 50 
675 thousand 899, and 245 million 326 thousand 8. 

270 million 11 tJumsand iS2, 

41. In each of the two following sets of numbers, find the 
of all the numbers above e. 

21,365 42. From a to d, 2,194,756 

18,890^^ 43. From I to e. 40,373,254^ 

54,363 44. Above/. 90,000,383 

27,541^ 45. From a to g. 6,275,851]^ 

53,027 46. From d to i. 12,593 

34,1983t 47. From Ji to w. 6,0053t 

44,254 -^ 48. Below w. 373,582_/ 

87,679^ 49. Below A. ^^^—h 

73,250_. 50. From/ torn. 1,694,583__. 

19,000 ! 51. From g to o, 657,679 \ 

48,468^^ 52. From j to ^. 500,000,290^ 

91,516__, 53. From e to I '^^^^'^^t, 

60,009 54. From a to j. 1,547 

38,482 55. Above i. 4,293,500 

19,564^7^ 56. Below ^. 400,000~^ 

65,587 ^ 57. From/ to 71. 44^^ 

28,385^:^ 58. From Jc to r. 68,974~^ 

78,126 ^ 59. From d to p. 13,987,457""^ 

60. What is the sum of the two answers of Problem 41 ? 

61. The sum of the two answers of Problem 42 ? 

62. The sum of the four answers of Problems 43 and 44 ? 

63. Add the answers of Problems 45, 46, 47, and 48. 

64. Add the answers of Problems 49, 50, 51, 

65. Add the answers of Problems 52, 53, 54. 

66. Add the answers of Problems 55, 56, 57, and 58. 
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67. Wliat is the sum of the two answers of Problem 60 ? 

Bee MantuJ. 

68. How many rods of fence will it take to inclose a field that is 
88 rods long on each side, and 29 rods wide on each end ? 13J^, 

69. I have a fann 176 rods long and 115 rods wide. A fence ex- 
tends around it ; 3 inside fences extend from end to end ; and 4 
olher fences from side to side. How many rods of fence on the 
fcrmi 1,570. 

,70. Thomas Jefferson was bom a.d. 1743, and lived to be 83 
years old. In what year did he die ? 

I 71. A schooner cleared from Chicago for Bufalo, having on 
Iward 14,397 bushels of wheat, 5,810 bushels of com, and 2,118 
.bosbeis of oats. How much grain had she in her cargo ? 

72. A grocer bought three hogsheads of sugar, containing 1,467 
pounds, 1,324 pounds, and 1,296 pounds; also, two barrels con- 
taimng 254 pounds and 237 pounds. How much sugar did he 
buy? 4,578 pounds, 

78. A man bought a farm, paying $2,375 down. After making 
three other payments of |1,148, $1,096, and $1,260, the amount un- 
paid was $5,896. What was the cost of the farm ? 

74. How many days in the first six months of the year, January, 
March, and May each having 31 days, April and June each 80 
days, and February 28 days ? 

75. At the battle of Fort Donelson, the Union loss was 446 
killed, 1,735 wounded, and 150 taken prisoners. The Confederate 
loss was 237 killed, 1,007 wounded, and 13,300 taken prisoners. 
What was the whole number killed ? The whole number wounded ? 
The whole number taken prisoners ? 

EiUed, 683 ; vxmnded^ 2,7^2 ; prisoners, 13,450. 

76. "What was the total loss to each army ? 

Unim, 2,331; ConfederaUy 14,544. 

77. The property in a certain school district is assessed as fol- 

Ws: to A, $3,875 ; B, $1,050 ; C, $13,250 ; D, $600 ; E, $5,875 ; 

J", 1250 ; Glass Manufactory, $105,750 ; H, $3,000 ; I, $150 ; 

I $860 ; K, $14,180 ; L, $375 ; M, $53,000 ; National Bank, 

1151,500; O, $13,760; P, $670; Q, $19,960; Railroad Company, 

189,600; S, $960; T,$350; U, $26,675; V, $17,6^5; aiidTN',$275. 

y^mtiatbe aaaeaaed valuation of the district'? $5^,1^0. 

2 
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10. From 14 hours subtract 5 hours. 

11. From 19 pounds subtract 9 pounds. Which number is the 
minuend ? Which is the subtrahend ? Which, the remainder ? 

13. The minuend is 16, and the subtrahend 5. What is the 
remainder ? 

13. What is the difference between 13 and 10 ? 

14. What is the remainder when 8 is subtracted from 17 ? 

47* SUBTBACTION TABLE. 



rtJO 128456789 
W]0 000000000 

0138456789 


15 j 5 6 7 8 9 10 11 12 18 14 
^]55 55555555 

0123456789 


-(128456789 10 

Ijl 111111111 
0128456789 


ft (6 7 8 9 10 11 12 18 14 15 

"6666666666 

0123456789 


OJ28456789 10 11 
^2222222222 

0128456789 


-j7 8 9 10 11 12 18 14 15 16 

•]7 777777777 

0128456789 


QJ3456789 10 1112 
«']8 888888833 

0123456789 


Q j 8 9 10 11 12 13 14 15 16 17 
o|8 888888888 

012845678 9 


„ ( 4 5 6 7 8 9 10 11 12 18 
^14 444444444 


QJ9 10 11 12 13 14 15 16 17 18 
^9999999999 


0128456789 


0128456789 



CA.SK I, 

No figure of the Subtrahend greater than the corresponding 

figure of the Minuend. 

48t We can subtract apples from apples, dollars from 
dollars, pens from pens, or hours from hours ; but we can 
not subtract apples from dollars, nor pens from hours. 
For 13 apples — 4 dollars = neither 9 apples nor 9 dollars. 

Again, we can subtract ones &om ones, tens from tens, 
or hundreds from huBidreds ; but we can not subtract ones 
from hundreds,^ nor tens from thousands. For 9 thousands 
— 4 tens = neither 5 tens nor 5 thousandB. 
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49t Ex. From 5,267 subtract 2,215. solutiok. 

Explanation. — Since we must subtract S 2 6 7 Minuend, 
ones from ones, tens from tens, hundreds 22 15 8tatraMm£ 
from hundreds, eta, it is most convenient SOS 2 Remainder, 
to write the figures of the subtrahend 
under the figures of like orders in the minuend. We 
then subtract each figure of the subtrahend from the figon 
above it in the minuend, vmting the result directly below 
in the remainder. 5 ones from 7 ones leave 2 ones ; 1 ten 
from 6 tens leave 5 tens; 2 hundreds from 2 hundredft 
leave hundreds ; and 2 thousands from 5 thousands leat^ 
3 thousands. The result, 3,052, is the difference or remainr 
der required. 

In the same manner solve and explain the following 

PBOBZJEM8. 

(1) (3) (3) (4) (5) 

From 85 459 4978 18279 feet |2384 

Subtract 43 848 3264 3148 feet. . 1073 

6. From a chest of tea, which contained 76 pounds, a grocer sold 
43 pounds. How much tea remained in the chest ? S3 pound%. 

7. From a flock of 396 sheep a drover bought 194. How many 
sheep were left in the flock ? 202, 

8. A man bought a house and lot for $2,375, paying $1,225 
down. How much did he then owe on the place ? $1, 150, 

9. A contractor. received $7,875 for building a railroad bridge, 
and it cost him $5,450 to build it. How much was his profit ? 

10. In a city school there are 849 pupils, of whom 437 are girls. 
How many are boys ? j^i2, 

11. A and B together bought a steamboat for $78,885, and A 
fVirnifthcd $45,885 of the purchase-money. How much did B fur- 
^^*^^ $3S,000. 

1*. Fmm 9 million 648 thousand 276, subtract 5 million 84 
tVinuMtd U;l Umainder, 4, 514, 1^. 
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CA-SJE II. 

^ny fig;are of the Subtraliend greater than the correspond- 
ing figure of the Minuend. 

50t If the minuend is 5, and the subtrahend is 2, the 
difference is 3. 

5 5 + 4 = 9 5 + 7 = 12 

2 2+4=6 2+7=9 



If 4 be added to both minuend and subtrahend, the dif- 
ference is 3, as before. Again, if 7 be added to both min- 
uend and subtrahend, the difference is still 3. Hence, 

The difference or remainder is not affected by adding the same 
number to both minuend and subtrahend. 

51. Ex. 1. From 40,658, subtract 21,385. 

Explanation. — ^Writing the numbers as in Case solution. 
I., we commence at the right to subtract. 5 ones 4.06 S 8 
from 8 ones leave 3 ones, which we write as the ^ 1^^^ 
ones of the remainder. Since we can not subtract 19273 
8 (tens) from 5 (tens), and since the difference will 
not be affected by adding the same number to both minuend 
and subtrahend (50), we add 10 (tens) to the 5 of the minu- 
end, and 1 (hundred = 10 tens) to the 3 of the subtrahend. 
We then subtract 8 from 15, and 4 from 6, writing the 
results 7 (tens) and 2 (hundreds), as the tens and hundreds 
of the remainder. Since we can not subtract 1 (thousand) 
from (thousand),. we add 10 (thousands) to the of the 
minuend, and 1 (ten-thousand = 10 thousands) to the 2 of 
the subtrahend. We then subtract 1 from 10, and 3 from 
4, and write the results, 9 (thousands) and 1 (ten-thousand), 
as the thousands and ten-thousands of the remainder. The 
result, 19,273, is the remainder required. 
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Ex. 2. From 923 sobtract 48. 

EzFuxATioK. — Since ire can not snbtiaet 8 ( 
from 3 (ones), we add 10 (ones) to the 3 c 
roinnend, and 1 ten (= 10 ones) to the 1 c 
Babtrahend. Then 8 from 13 leaves 6. Sn 
can not subtract 5 tens (4 + 1) from 2 ten 
ndd 10 (tens) to the 2 of the minaend, and 
10 tens) to the sabtrahend. Then, 6 from ti 
1 from 9 leaves 8. The resnlt^ 876, is the 
qoired. 

Ex. 3. From 1,000 subtract 267 

ExFiANATioH. — In solving this example, we first Hum- 
odd 10 (ones) to the minuend, and 1 (ten) to the 1000 
subtrahend, and subtracting 7 from 10, we obtain ^^' 
3 ones. We next add 10 (tens) to the minaend, 7iS 
and 1 (hundred) to the sabtrahend, and subtracts 
ing 6 from 10, we obtain 4 tens. We then add 10 (ban- 
dreds) to the minuend, and 1 (thousand) to the subtrahend, 
and subtracting 3 from 10 and 1 from 1, we obtain 7 htm- 
dredfi and thousands. The result, 743, ia the remainder 
required, sm M»nu»L 

In the same manner solve and explain the following 

rROBI,£3IS. 

(13) (14) (15) (16) 

From 98 416 1488 men 433160 milcB 

Subtract 38 198 640 men. 145816 miles. 

17. A man having 1735 on deposit, draws out |368. How mnch 
liaa he loft in the bank t ' $^57. 

18. A merchant Bold a bill of gooda for {173, and his proGts 
were $37. How much did the goods cost him ? 'S1S6. 

19. A man's income is $1,675, and his expenses are $948. How 
much does he save ! $7S7. 

20. 1,878 tons — 985 tons = how many tons 1 393. 
SI. 1,045 bushels — 06 bushels = how many bushels ? 979, 



SUBTRACTION. 33 

88. Christopher Columbus was bom a.d. 1487, discovered Amer- 
ica A.D. 1492, and died aj>. 1506. How old was he when he dis- 
covered America ? How old when he died ? 55 years; 69 years. 

^. 26,957,229 bushels of salt were used in the United States in 
1860, and of this amount 14,094,227 bushels were unported. How 
nany bushels were of home manufacture ? 12 j 863, 002. 

40. The distance from Albany to Buffalo is 297 miles, and from 
Albany to Bochester, 229 miles. How far is it from Rochester to 
Bnf^o ? 68 miles. 

41. At a saw-mill 100,000 feet of pine lumber were sawed in one 
month, and 47,250 feet of it were sold. How much remained at the 
mill? 52,750 feet. 

42. One year the receipts of the Third Avenue Railroad of New 
Yorkcity were $564,889, and the expenses were $807,188. How 
much were the profits ? $257, 651. 

Lake Superior has an elevation of 023 feet above tide ; Lake 
Huron, of 591 feet ; Lake Erie, of 565 feet ; Lake Ontario, of 232 
feet; Great Salt Lake, of 4,200 feet ; and Lake Titicaca, of 12,785 

feet. 

43. How much higher is Lake Superior than Lake Erie ? 

44. How much higher is Lake Superior than Lake Huron ? 

45. Great Salt Lake is how much higher than Lake Ontario ? 

46. How much fall is there in Niagara River ? 

47. Lake Superior is how much higher than Lake Ontario ? 

48. How much higher is Lake Titicaca than Lake Erie ? 

49. How much higher is Lake Huron than Lake Ontario ? 

50. How much fall is there between Lake Huron and Lake Erie ? 

51. Lake Titicaca is how much higher than Great Salt Lake ? 

52. From a farm of 417 acres, the owner sold 132 acres to one 
Dian, and 96 acres to another. How much land had he left ? 

53. A bank teller received a salary last year of $1,250. His per- 
spnal expenses were $753, and he bought a village lot for $213, and 
paid out $149 for improvements upon it. How much money had 
he at the end of the year ? $135. 

54. A drover having 319 head of cattle, sold 98 head to ou 
hatcher and 127 head to another. How many catt\e \i«A\i^\^^^ 

2* 
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SECTION V. 

MZrZ TITZICA. TIOJV*. 

INI3TJCTION" AJS"r) IDEFiNiTIOISrS. 

Sit 1. James found 4 liens' nests in the bam, and in each nest 
were 5 eggs. How many eggs did he find ? 

3. If a cooper can make 7 barrel's in a day, how many barrels can 
he make in 5 days ? 

8. How many blades in 9 4-bladed knives ? 

4. A lady bought 7 spools of thread, at 7 cents a spool. How 
much did it cost her ? 

5. If 9 pounds of flour will last a family one week, how many 
pounds will last them 5 weeks ? 

G. How many dollars can a man earn in 6 days, if he earns $3 a 
day? 

5S« Multiplication is a short process for finding the 
sum of as many times one of two numbers as there are ones 
in the other. 

56t The ^Product is the result obtained by Mnltiplica- 
tion. 

57t The Factors are the numbers used to obtain the 
product. 

58. The Multiplicand is that factor which is to be 
taken any certain number of times. 

59* The Multiplier is that factor which shows how 
m:my times the multiplicand is to be taken. 

60. Continued Multiplication is the process of find- 
ing the product of more than two factors. 

61* The Siffn of Multiplication y made thus x , when 
placed between two numbers, signifies that they are to be 
multiplied together. It is read "times// or "multiplied 
by." Thus, 6 x 8 is read " 6 times 8," or " 5 multiplied 
by 8." 
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74. Ex. Mtdtiply 291 by 60. 

Explanation. — 60, or 6 tens, = 6 times 10 or solution. 

10 times 6. Hence, 60 times 291 is 10 times as 291 
much as 6 times 291. We may therefore miQti- ^^ 

ply 291 by 6, and to the product thus obtained 11 J^OO 
aimex a cipher. 

75, To mvUiply by 600, we mvJUiply by 6, and annex two 
ciphers to the product; to mvUiply by G^OOOy we multiply by 6, 
and annex three ciphers, 

76. We multiply by any number of tens, hundreds, thousands, 
or units of higher orders in the same manner. 

30. How many oats in 10 wagon loads of 65 bushels each ? 

31. A barrel of flour contains 196 pounds. How many pounds 
in 100 barrels ? 19, 600, 

32. The United States Government purchased 10,000 rifles, at 
124 each. How much did they cost ? t^O, 000. 

33. 'Multiply 23,947 by 1,000. Product^ 23, 9J{r, 000, 

34. Multiply 175,941 by 100,000. Product, 17, 59 Jt, 100, 000, 

85. A pork packer sells to a provision dealer 125 barrels of pork, 
at $20 a barrel. What is the amount of his bill ? $2, 500, 

36. At $50 an acre, how much will a farm of 176 acres cost ? 

37. A gentleman bought a city lot, having a front of 22 feet, at 
$90 a foot. How much did it cost him ? $1, 980, 

38. A drover sold 500 head of cattle, at $67 a head. How much 
did he receive ? $33, 500, 

89. A manufacturer sells 594 sewing-machines, at $60 each. 
How much does he receive for them ? $35,6Jfi, 

40. In a certain county, 237 drafted men purchased their exemp- 
tion by paying $300 each. How much did their exemption cost ? 

41. The President's Cabinet consists of 7 members, who receive a 
Balaiy of $8,000 each. What do their united salaries amount to ? 

42. 400 X 495 = how many? 198,000. 

43. What is the product of 32,721 x 50,000 \ 1,^8^,050,000. 
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Write the first figure of each partial product directly under 
fk figure of the multiplier used to obtain it. 

KoTE.— In the explanation of Solations, the value of each partial product 
should be named. Thi^ is done hy reading it as though the ciphers were 
written. 

PMOBZMMS. 

(44) (45) (46) (47) (48) 

34 73 281 2976 127492 

23 45 J4 ^ 647 

49. A prairie farmer planted 176 acres of com, which yielded 73 
bushels to the acre. How many bushels in the crop ? 12,848. 

50. At a certain recruiting station, in 1862, 43 men enlisted each 
day for 36 days. How many men enlisted ? 1,548. 

51. An overland emigrant train traveled 23 miles a day for 17 
days. How far did they travel ? 391 miles. 

52. The skipper of a fishing smack received, as his share of the 
season's catch, 273 barrels of mackerel, which he sold at $11 a bar- 
rel How much were his receipts ? $3,003. 

53. In a pump manufactory, 125 of the workmen receive $39 a 
month each. How much do their wages for a month amount to ? 

54. How much do their wages amount to in 1 year, or 12 
months? $58,500. 

55. A livery-stable keeper who has 23 horses, finds that it costs 
him $83 a year for the keeping of each horse. What is the cost of 
keeping all of them ? $1,909. 

56. A steamer sailed from New York for Liverpool with 876 
first-class passengers. How much did their fares amount to, at 
f 135 apiece? $50,760. 

57. A railroad company contracted for 43 locomotives, at $18,725 
apiece. What was the amount of the contract ? $805, 175. 

58. In a certain paper-mill 184 reams of paper are made daily. 
How many reams are made in a year of 313 working days ? 

59. Multiply 1,372 by 861. Product, 1,181,292. 

60. What is the product of 4,293 multiplied by 2,726 ? 

11,702,718. 

n. il7,293 X ffSl r= how mmy^ gJ»2,W:,28S, 
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One or more ciphers on the right of either or both faotora 



79. Ex. 1. Multiply 89 by 1,600. 

To mtiltiply by 1,600, we first multiply by 
16, and then to the product annex two ciphers, 
as in Case IL (See 75.) 

Ex. 2. Multiply 54,000 by 37. 

Explanation. — ^We first multiply 54 by 37, 
and obtain 1998. Since the 54 is thousands, 
this product must be thousands (see 67) ; and 
we therefore write three ciphers in units' pe- 
riod ; that is, annex three ciphers to the prod- 
uct of 37 X 54. 



SOLUTION. 

89 
1600 

BSJlf 
89 

142400 



BOLUTIOX. 
54000 

37 

378 
162 

1998000 



soLunoir. 

73000 
2600 

438 
146 

189800000 



Ex. 3. Multiply 73,000 by 2,600. 

Explanation. — ^We first multiply 73 by 
26, obtaining 1,898. But since the 73 is 
thousands, we annex three ciphers to this 
product for those at the right of the mul- 
tiplicand. The result thus obtained is 
26 X 73,000 ; and to make it 2,600 x 
73,000, we annex two ciphers more. 
Hence, when there are ciphers on the right of one or both 
&ctors. 

To theprodvjct of the otTier figures annex as many ciphers as 
(here are ciphers on the right of both factors. 

73. Id one barrel of beef there are 200 pounds. How many 
pounds in 87 barrels ? 7, JfiO, 

74. A carriage maker sold 30 top carriages, at $285 apiece. 
How much did they come to ? $8,550. 

75. A Ifissonri farmer had 130 acres of wheat, and the yield was 
27 haabels to the acre. How much wheat did he ia\fi&'l 
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81. Upon these principles is based the 

^ute for J^fuUipticatlon of Integers, 

L The multiplier one figure. 

Commence with the ones, and multiply successively eoQh figure 
of the multiplicand by (he multiplier. In tlie product write the 
ones of each result, and add the tens to the next result. 

H. The multiplier more than one figure. 

Multiply by each figure of the multiplier except ciphers, place 
the right-hand figure of each product under that figure of the 
multiplier used to obtain it, and add the partial products. 

HI, Ciphers on the right of either or both factors. 
lb the product of all the other figures annex as many ciphers 
as there are ciphers on the right of both factors. 

JPBOBZJ3MS. 

85. Eyery mile of a road 4 rods wide contains 8 acres. How 
many acres are there in 168 miles of such a road ? 1,344' 

86. An army train was 9 hours in passing a given point, 84 
wagons passing each hour. How many wagons were in the train ? 

87. How many poles will be required for a telegraph 828 miles 
long, if 16 poles are required for one mile ? 5,248, 

88. A phonographic reporter, in taking down a speech, wrote 68 
words a minute for 137 minutes. How many words were in the 
speech? 9,316. 

89. How much will it cost to build a railroad 134 miles long, at 
$65,475 a mile ? $8, 773, 650. 

90. Last season a cheese factory used the milk of 470 cows, and 
made 290 pounds of cheese to the cow. How much cheese was 
inade ? 136, 300 pminds. 

91. In one square mile there are 640 acres, and in the State of 
Iowa there are 50,914 square miles. How many acres in the 
State? 32,584,960. 

93. The New American Cyclopsedia contains 13,805 pages, of 
3,036 ems each. How many ems in the work ? 41,911,980. 

93, The factors are three hundred ninety-seven thousand five 
hundred, and nine thousand eight hundred. "WViat la VNife -^to^xsjcX.X 
-^^^diHum eiffht hundred ninety-fime mUli(mfi'te Tiundred tlwmaaTrtA* 
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8St An Index is that one of two numbers which denotes 
the power to which the other number is to be raised. It is 
written at the right, and a Httle above the other nmuber. 
Thus, in the expression 8', 3 is an index, and it denotes 
that 8 is to be cabed. So, also, 21* indicates the square of 
21, and 59* indicates the fourth power of 59. 

87. Ex. Baise 15 to the fourth power. sonmos. 

Explanation. — We first find the ^^ 

square of 15, by multiplying it by _ 

itself. We then find the cube by 15 

multiplying the square by 15. We ^^ 

then multiply the cube by 15, and the 225 square 

result is the fourth power ; because ^^ 

it is the product of 15 x 15 x 15 x 15. 1125 

In squaring a number there are ^^^ 

2 equal factors and 1 multiplica- 3375 Cubt. 

tion; in cubing it, 3 equal factors ^^ 

and 2 multiplications ; and in raising 16875 

it to the fourth power, 4 equal fac- 3375 

tots and 3 multiplications. 50625 Fourthpotter. 

Tn finding any power of a number y the number of muUipUca" 
^^oris is one less than the number of factors. 

101. What is the square of 9 ? 81, 

102. What is the cube of 5 ? 1^5. 

103. Square 423. Cube 47. 178,929; 103,823. 

104. Raise 12 to the fourth power. 20,736, 

105. What is the cube of 52 ? The cube of 901 ? 

106. What is the square of 2,016 ? 4,064,256. 

107. Raise 218 to the sixth power. 107,334,407,093,824. 
lOS. Rain 63 to the seventh power. 

l09. RaiM 14 to the eighth power. 

XlO. Raise the following numbers to the powers denoted by their 
Voices: 139', 97', 26*, 18*, IV. 

S 
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NoTOS.— 1. A Ihrtial Dividend is that part of tho dividend used to obtain 
one figure of the quotient, when the whole dividend is too large to obtain 
the entire quotient at one operation. 

2. Division is Exxut when all the dividend is divided and the quotient is 
a whole number. 

8. A Remainder is that part of tho dividend left undivided, either when 
the division is only partially completed, or when exact division is impos- 
sible. 

93t The Stffn of Division ^ made thus -^, when placed 
between two numbers, signifies that the number before it is 
to be divided by the number after it. It is read, "divided 
by." Thus, 176 -r- 25 is read " 175 divided by 25." 

NoTBS. — ^1. Division is also expressed by writing the dividend above, and 
the divisor below a horizontal line. Thus, ^ is read, ** 175 divided by 25." 

2. In writing numbers for solution, the divisor may be written either at 
the right of the dividend, thus, 175 ^25, or at the left of it, thus, 25 J 175. 

9. How many times are 6 cents contained in 54 cents ? 

10. What is the quotient of 40 divided by 8 ? 

11. 56 -5- 7 = how many ? |f = how many ? 

12. The dividend is 24, and the divisor is 4. What is the 
quotient ? 

13. If as many of 17 apples be divided among 5 children as will 
give them whole apples, how many whole apples will each child 
have ; and how many apples will be the remainder ? 

14. Divide 42 figs among 6 girls, and tell me the dividend, the 
divisor, and the quotient. Why is there no remainder ? 

91* DIVISION TABLE. 



0128466789 1^1 
0128456789 


6 12 18 24 80 86 42 48 54(^6 
128456789 


2 4 6 8 10 12 14 16 18 |^2 
0128456789 


7 14 2128854249566317 
0128456789 


8 6 9 12 15 18 21 24 27 1^ 3 
5123456789 


8 16 24824048566472 1^8 
0128456789 


4 8 12 16 20 24 28 82 86 1^4 
0128456789 


9 18 27 86 45 54 63 72 81 19 
0123456789 


5 10 15 20 25 80 85 40 45)^5 
0123456789 


10 20 80 40 50 60 70 80 90 [10 
0128456 78 9 
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«L Ik.L Deride 93€ br 3L 

'EzyuiVLTLOJf. — We place 
i}ih dirh^/r at tb/e rv^it ot the 
d'm^hfud, jjiq^aratiLg tb^m by ^>f^»^*»^ 
ti Wuhf Of A draw a 1;q6 ttader 
tb<; dWrnft, i/} hfq/arsiie it 
fr//m Ui/^ ({ti/Aumt Then 
tunnmatmnii^ at tFi/^ left band, 
)Nn iVmAii (ifKih fifj^ro of the 
dividond by the divisor, 

Mum : il IM r'^iuiained in 9, 3 times; and as tbe 9 is litm- 
diiidx, ihii 8 inbundreds (95), aod we write it as the first 
IlKurn of tbo quotient. We bave now used tbe 9 bundreds 
of Mift divldnnd, and subtracting it from tbe dividend, we 
liiivn tin liiindnulH Icjft. Tbe next part of tbe dividend to be 
Mwiiil Im IJio }| Umn, wbieb wo bring down for a partial 

itlmnl, II In ooniainod in 8, 1 time ; and as the 3 ^ 
Hiu 1 In u. tti« (M), imd wo write it as tbe second figure 



54 IKTEOEBS. 

8ince IG is more than 2 times 7 and less than 3 tunes 7^ ^ 
is contained in 16, 2 times. As 16 is tens, the 2 is te^ 
(95), and we write it as the third or tens' figure of the qO-^ 
tient. We have now used 2 (tens) times 7, or 14 (tens) ^ 
the last partial diyidend ; and to find how many tens ir^^ 
main nndivided, we subtract the 14 (tens) from the !!^^ 
(tens), and obtain a remainder of 2 (tens). We now briirP- S 
down the 8 (ones) of the dividend, and tgiiting it with the ^ 
(tens), wo have 28 for a final partial dividend. 7 is coi 
iained in 28, 4 times ; and as 28 is ones, the 4 is ones {9S 
and we write it as the last or ones' figore of the quotien'^ 
Wo have now used 4 times 7, or 28 ; and subtracting th£I^ 
from the last partial dividend, we have no remainder, 
the figures of the dividend have been used ; and the resull 
2,524, is the quotient required. 

97« The quotient in Division is sometimes an abstract 
and sometimes a concrete number. It is therefore neces 
sary, before proceeding to the solution of problems, that w^* '^ 
determine when the quotient is abstract, and whenxoi 
Crete. To do this, we will take the following examples : 




(1) 


(2) 


. 


15 cents [ 3 cents 


15 ys 




B 


6 




(8) 


» 


(4) 


15cenU 1$ 




15lSc€n 


6 cents 




Impossible 



Writing in the places of numbers, words indicating O^m-Q 
Icinds of nimibers used, we have : 

(1) (2) 

Concrrte [^ Concrete Abstract { Abstract 

Abstract Abstract 

(3) (4) 

Concrete { Abstract Abstradi y Concrds 

Concrete Impossdds ' 
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In the Second Solution we have brought bscokd solution. 
^own, for the quotient, all the figures of Jh9S92 [1000 
the dividend except three, (i. e., as many 49 ^^^ 
of » the right-hand figures as there are 
ciphers in the divisor), and for the remainder we have 
vnitten the three right-hand figures. Hence, 

I. Bemoving the units' figure from a number, divides the 
number by 10, 

n. Bemoving the units and tens, or the two right-hand 
jfigaresfrom a number, divides it by 100, 

UL Bemoving the three right-hand figiSres from a number, 
divides it by 1,000. 

IV. Bemoving the four right-hand figures, divider by 10, 000 ; 
T^emxmng five figures, by 100,000; removing six figures, by 
Jf, 000,000; and so on. 

Y. Ihe figures removed are the remainder, and the other 
jfigures are the quotient, 

107* When the divisor contains more than one ten, hun- 
ted, thousand, etc., the manner of obtaining the final 
X'emainder is more difficult. For illustrating the method, 
^We will take the following examples : 

(1) (2) (3) (4) 



'^[15 75 [3 
S 25 



15 [3 75 [5 
5 15 



15 15 7500 1 100 
3 75 



1500 t 100 
15 



5 ' 5 ' 5 

By carefully examining these four examples, we see in 
Ex. 1 that the quotient of 75 divided by 15 is 5 ; in Ex. 2, 
3, that the quotient is not changed by dividing both divisor 
and dividend by 3 or 5 ; and in Ex. 4, that the divisor, 
1,500, and the dividend, 7,500, may both be divided by 100, 
and the results used as divisor and dividend, without af- 
fecting the final quotient. That is. 

Both divisor and dividend may be divided by the same num- 
6er, wiihout ejecting the value of the filial quotient. 
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108. Ex. Divide 15,284 by 3,400. 15281 

Explanation. — ^In the First Solution we 13600 
divide as taught in Case HL, and obtain a 168 A 
quotient of 4, and a remainder of 1,684. 
In the Second Solution we first divide 
both divisor and dividend by 100, (which j[S2\8Ji, 
we do by cutting off, by a vertical line, 136 
the two right-hand figures from each 168 A 
term), obtaining 34 for a new divisor, 152 
for a new dividend, and a remainder of 84 Dividing 152 
by 34, we obtain a final quotient of 4, and a second re- 
mainder of 16. Since this remainder was obtained by sub- 
tracting 136 hundreds from 152 hundreds (see First Solu- 
tion), it must be 16 hundreds ; while the first remainder, 
84, is the tens and ones of the dividend. We therefore 
unite these two remainders, by annexing the 84 to the 16 
(hundreds), and we have 1,684 for the final remainder, the 
same as in the First Solution. Hence, 

In dividing by any number of tens, hundreds, thousands, 
and so on. 

The final remainder consists of the figures which were ctU off 
from the dividend, annexed to the figures of the last remainder* 

PROBLEMS, 

62. A dealer sold 10 sewing-machines for $650. How much were 
they apiece ? 

63. A cental of grain is 100 pounds. How many centals ij3- 
47,300 pounds ? ^75. 

64. The capital or stock of a certain mining company i^ 
$325,000, and it is divided into $1,000 shares. How many shared 
of stock are there ? 

65. At $2,000 each, how many steam-tugs can be bought io^ 
$6,000 ? 

66. A builder paid $5,760 for boards, at $30 per thousand. Hov^ 
many thousand feet did he buy ? 1^. 
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67. A carriage maker received $1,200 for light carriages, at |200 
apiece. How many carriages did he sell ? 

68. What is the quotient of 393,400,000 divided by 100,000 ? 

69. A government agent paid $56,400 for horses for the army, at 
^1 50 apiece. How many did he buy ? 376. 

70. A farmer having $83, wishes to purchase yearling calves, at 
% 1 a head. How many can he buy ? 8,. and have $3 left 

71. How many freight cars will be required to transport 58,293 
bajrels of flour, if 100 barrels make one car load ? 

582 fuU ca/rs, and 1 car carrying 93 hirreU, 

72. A company purchase a hotel in New Orleans for $165,675, 
aixd the payments are to be $25,000 annually. How many pay- 
ments must they make ? 6 of $25, 000 eaek^ and 1 of $15, 675. 

73. Divide 193,285 by 36,000. Eemainder^ 13,285. 
"74. What is the quotient of 17,680,000 divided by 24,000 ? 

109. The facts deduced in Arts. 95, 98, 106, 107, may now 
l>o stated as 

General Principles of division. 

X A coTicrete nurnber can be divided hy either a concrete or 
®^^ abstract nurnber. 

H. An abstract number can be divided by an abstract nurnber 

In. The quotient is an abstract number^ when the divisor and 
^'ityidend are both (Astract or both concrete numbers. 

IV. The quotient is a concrete number, when the divisor is an 
^^ract, and the dividend a concrete number. 

"V. Any quotient figure is of the same order of units as the 
^^^^ figure of the dividend used to obtain it. 

\l. The removal of the right-harid figure from a number 
^'^'^yides thai number by 10. 

"VEL Both divisor and dividend may be divided by the same 
^^^n6er, wUhJovi affecting the value of the final quotient. 

VUL l%e right-hand figure of any remainder is of the same 
^der of units as the last figure of the dividepud, used. 
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2. Dimde the remaining figures of the dividend hy the re- 
maining figures of the divisor. 

3. For the trvs remainder y annex to the last remainder the 
figures cut off from the dividend. 

75. An army contractor paid $276,560 for beef, at $16 a barrel. 
How much beef did he buy ? 17,285 harreU, 

76. In a cotton-factory are 64 looms, whicli were bought at a 
total cost of $9,720. What was the cost of each loom ? 

77. A caDal 97 miles long was constructed at a cost of $14,131,930. 
'What was the cost per mile ? $H5, 690. 

78. Peter haying an ear of com in which were 864 kernels, 
planted it in hills of 6 kernels each. How many hills did he plant ? 

79. He planted the com in 8 equal rows. How many hills were 
tliere in each row ? 18. 

80. The fare of 219 passengers by steam-ship from New York to 
Havre, was $36,185. How much was the fare of each passenger ? 

61. At $60 a head, how many cows can be bought for $1,650 ? 

27, toith $30 left. 

62. A city builder received $780,000 for building brown-stone 
fi'ont houses, at an average price of $10,000 each. How many 
txoTises did he build ? 

S3. A manufacturer sold reapers at $130 each, and received 
*B,240. How many reapers did he sell ? Jf8. 

€4. How many barrels, each holding 200 pounds, will be required 
^^r packing 47,875 pounds of pork ? 

239, with 75 ^pounds ofporTc left. 

65. A wholesale grocer bought 3,440 pounds of tea, in 80-pound 
^t^esta. How many chests did he buy ? ^. 

^. How many canal boats can a transportation company buy 
^ith $34,000, at $1,000 each ? 

^7. In the schools of a certain city 28,497 pupils are taught by 
83 teachers. What is the average numbei of pwpVXa to «k \fta.Oa«\ 
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tiie munber ? scc xuml 

2. The miniieiid is 59^10^ md the nbciaiiaid t4.M2. WIb k 

the lemamder ? 

SL The sum of two numbers is 1 miHinw 3S dioaaBKi, ami one of 
fhenmnbeisis304 tboosandd. Whai is Ae odier nmiLlwr ? 

1 A leward of $7,630 was shared amaag 4 detectrva. die iiac 
of whom lecdTed $2,235. the second $1**301^ and the thiid fL^TL 
How mach did the foorth leceiTe ? 

5. The multiplicand is 1^,(H6, and die ■Bltiplipr 4J0flL Waas 
istheprodiicti 

6. What is that nnmber, the &ctois of whiA ta^ 384;. 37.90. ami 

10,000? 

7. The dlTidend is 1,728,000, and die dMaor lySOQi Whadsche 
quotient ? 

8. If the diyidend is 5,44S;200, and the aercral sncccsiTe dixies 
^ 9, 14, and 600, what is the final qoolient } 

9. A fanner's expenses and rece^its one year were as IbCows ; 
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^ &^i '- f29S--SU VZem/.,./. /V/;? 



'' ¥ce^ jfP 

9nen^ /J^ 



// 



Ga/i JSS 

^^ 2^0 

i^au /}'9 

^ai/- /// 

7f^. 9S 

^d he make or lose money that year, and how much ? $SSSs 

10. He sold his hay at $8 a ton. How much hay did he sell t 

11. If 7 bricklayers are 67 days in putting up the walls of n 
machine-shop, and each man lays 1,950 bricks a day, how nmuy 
bricks will there be m the walls of the building ? 0J4,fiM 
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32. The receipts and expenditures of a church society for one 
year were as follows : 

JSeceipts, 



/^ ^^ '' /S, 

<f '' '' /2, «.. 



// 
// 



ExfpenditureB, 

Q/cUaiy of iS'^iau'r/tan ^^^/,SSO 

^^ ^^ ^/olid^H ^00 

'' '' ^ea^cm S/2 

Gamended j/oi (^letL ^^ 

'' '' o2^/6^ pS 

Kow did the account stand at the close of the year ? 

23. The United States Supreme Court consists of a Chief Justice, 
^W-liose salary is $6,500 per annum, and 7 associate justices, whose 
salaries are $6,000 per annum. How much do all their salaries 
amount to in one Presidential term ? $19^,000, 

24. How many military companies of 98 men each can be formed 
from 3,676 recruits ? S7, with 49 recruits left. 

25. A wood dealer sold 36 cords of hickory wood, at $6 a cord, 
7S cords of maple wood, at $5 a cord, and 43 cords of soft wood, 
at $4 a cord. How much did he receive for the whole ? f763. 

26. A farmer who raised 984 bushels of oats, after retaining 48 
^Ushels for seed, and enough to winter 5 horses, allowing 50 bush- 
els to each horse, sold the balance. How many bushels did he 
sell ? 686. 

57. A lady haying $100, paid $58 for a set of furs, and $2 a 
ya*d for 17 yards of silk. How much money had she left ? $8, 

58. A grocer bought 2,880 pounds of coffee in 120-pound sacks. 
^ow many sacks did he buy ? 

59. A grocer bought 5 hogsheads of molasses that were billed to 
'^^xnat 140 gallons each; but the first was 17 gallons short, the 
*^oond 6 gallons, the third 9 gallons, the fourth 4 gallons, and the 
^ftli 2 gallons. How many gallons were in the 5 hogsheads ? 

80. A soldier enlisting for 3 years received a bounty of $949. 
^^ served 8 months as a private, at $13 a month; 8 months as a 
^oi^ral, at $14 a month; 13 months as a sergeant, at $17 a 
tt^onth ; and 7 months as an orderly sergeant, at $18 a month, 
^'^"iiat was the total amount of his pay ? How much did it averag,^ 
P«r month ? Bee Manual, $ J(2 pcT wxyatK 
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t "iUjOOO Massachusetts :.*<» 

See MannaL 

.. :\ <^L.iK'8, each as lar^ as New York, raolii 
^ . « vl . Cit), and lJi<> tquiire miles remaiiiddr, 

...... x.ivU as large as 3Ias8acbasetts, zni^ be 

. a<iiKv 1.^ Uo\r many times as large as Cuba? 

.' 4 ;:..«.. > lIic SCdco of Illinois than England? 

. \. •..i-n^iii ->^ 'low many times as large as New 
• :uM, ,...,.1 ii.v;ci* jr smaller than Tennessee is tiie 

8,460 square ndla, 

• ».• •» ■. iw I' III ted States were diyided into iS 

.'\^, ..uii .i<> 'an;:e as Michigan, the remainder 
M. . .Lv, !\M\ Miauy states would there be in the 
■.. v.... M !v .'lie *i/.o of the small state? 

oJi states ; 20, 123 square miles. 

. . .'. .■i^\L oi' ImO states, each as large as Maasa- 
' • 1...1 \* :;ivaicr or smaller than the area of the 

68,202 square miles. 

\w :. .•\ :.Uv; \\\io 4 states of equal size, how much 
. .• »i. -iM v.A \\ K>( ihom bo? 

'. . lu ;i\\i oi* Oeorgia compare with the area 

. .. .\'uM the United States be divided, 
.-< i' >..< ilii- (.vmbined areas of France and 
■» .;;.id Hts/iv than 11 such countries. 
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SECTION I. 
ijsr^ucTiojv Aj\ri> DBJFiJsriTiojvs. 

, 111. We have already learned (Chap. I., Sec IL) that the 
{hees of the different orders of integral units — as ones, 
taus, hundreds, thousands, ten-thousands, and so on — 
increase in value from right to left in a tenfold ratio, or by 
fte constant multiplier 10. Thus, 10 times ones are tens, 
10 times tens are hundreds, 10 times hundreds are thou- 
sftnds, and so on. 

We have also learned that the orders of units decrease 
from left to right in a tenfold ratio, or by the constant 
firisor 10. Thus, thousands ~- 10 are hundreds, hundreds 
•r 10 ore tens, tens -t- 10 are ones, or simple units. 
-1U« Continuing this division below ones, we obtain a 
new class of numbers, which are subject to the same gen- 
cnJ laws as are integers, and which differ from them in 
(nify one respect, namely ; the value of a unit of any order 
is less than unity, or 1. Thus, 



are divided by 10, the resulting units are tetUhs; 






ii 



10, 
10, 
10, 
10, 
10, 



i( 



1( 



(i 
it 



ii 



" hundredths; 

" thousandths ; 

" tenrthousandths ; 

" hundred-thmtsandtJis ; 

" miUionths; 



If ones 
"tenths 
"hundredths 
" thousandths 
" ten-thousandths " 
" hundred-thousandths 
and so on. 

U3i A ScatCy in Arithmetic, is an established order of 

increase or decrease from any unit to higher,or lower units 

^ the same class oi numbers. 
4 
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* 

1 14* A decimal Scale is one in which the Tallies ( 
the orders of units increase by the constant mnlidplier^ an 
decrease by the constant divisor, 10. 

Notes. — ^1. The term decimal is derived from the Latin decern^ which ^ 
niflcs 10. 
2. The scale of integers is a decimal scale. 

115« A decimal Unit is one of the equal decima 
parts into which a thing, or the nnit 1, is divided; as 
1 tenth, 1 hundredth, 1 thousandth, 1 ten-thousandth, anc 
so on. 

116t A 2)ecima2 is a number e^ressed by dedma 
units ; as, 7 tenths, 258 thousandths. 

Notes. — ^1. A nnmber consisting of an integer and a decimal is a Wax^ 
Number ; as, 8 and 25 hundreds. 

2. Integers and decimals together form one general class of numbeiB 
called Decimal Numbers, 

♦♦■♦#♦ 



SECTION II. 

^OTATIOJV AJV^D J\rUMB1^A.TI0J\r. 

1I7« If we divide an apple into 10 equal parts, eacb< 
the parts is 1 tenth of the apple. When any thing, or a 
is divided into 10 equal parts, 1 of the parts is 1 tenth of tl 
thing or the 1, 2 of the parts are 2 tenths, 3 of them tf 
S tenths, 4 of them are 4 tenths, and so on. 10 tenths are 3 

1 tenth is written ,1 



2 tenths are written ^ 
8 " " " .3 
4 " " " 4 
6 " " " .5 



6 tenths are written ,6 

8 " " " ,8 

9 " " " .9 



118* In the number 111 the first or left-hand figure is 
hundred, the second figure is 1 ten, and the third figure 
1 one. Since 1 ten is 1 tenth of 1 hundred, and 1 one 
1 tenth of 1 ten, it follows that 
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Tke value of any figure in a number is 1 tenth of the value 
of a like figure standing in the neod place at the left. Hence, 

119. The value of any figure written at the right of ones 
is tenths. 

1 and 1 tenth are written 1.1 

19 and 8 tenths '* " 19,3 

50 and 7 tenths " " 50,7 

276 and 9 tenths " " 276,9 

120. The Decimal ^int is a period or point (.) 
placed before tenths. When placed between figures, the 
decimal point is always read and. Thus, 4.5 is read " 4 and 

6 tenths." See Manual. 

In writing decimals, the decimal point must always be 
used. 

1. Read .4, .8, .1, 7.3, 10.9, 392.6, 7198.3. 

2. "Write five tenths, one tenth, nine tenths. 

3. Write 17 and 3 tenths ; 28 and 6 tenths. 

4. Write 240 and 9 tenths; 1006 and 5 tenths. 

5. Write two tenths ; five hundred sixty and four tenths. 

131 • K any thing, or a 1, be divided into tenths, and 
"then each of the tenths be divided into 10 equal parts, there 
'Will be in the whole thing, or the 1, 10 times 10, or 100 
©qtial parts ; and each of the parts will be 1 hundredth of 
the whole thing, or of the 1. Hence, 

1 hundredth is 1 tenth of 1 tenth. And, since the value of 
a figure in any place is 1 tenth of the value of a like figure 
^ the next place at the left (see 118), it follows that 

The value of any figure written at the right of tenths is 
l^nndredths. 

1 hundredth is written ,01 

2 hundredths are " ,02 
6 " " " ,05 
8 " " " .08 



76 DECIMALS. 

122* .37 is 3 tenths and 7 hundredths. But 3 tenths = 
30 hundredths, and 30 hundredths + 7 hundredths = 37 
hundredths. 

Tenths and hundredths are read together as hundredths. 

.23, or 2 tenths and 3 hundredths, is read 23 hundredths. 
.57, or 5 tenths and 7 hundredths, is read 57 hundredths. 
6.85, or 6 ones, 8 tenths, and 5 hundredths, is read 6 and 85 hun- 
dredths. 

EXEnCI8E8. 

G. Read .43, .91, .04, 8.32, 5.09, 47.47, 6080.06. 

7. Write 3 hundredths ; 51 hundredths ; 2 and 75 hundredths. 

8. Write 15 and 15 hundredths ; 828 and 11 hundredths. 

9. Write 30 and 30 hundredths ; 200 and 2 hundredths. 

123* If any thing, or a 1, be divided into hundredths, 
and then each of the hundredths be divided into 10 equal 
parts, there will be in the whole thing, or the 1, 100 times 
10, or 1,000 equal parts ; and each of the parts will be 1 
thousandth of the whole thing, or of 1. Hence, 

1 thousandth is 1 tenth of 1 hundredth. And the value of 
any figure written at the right of hundredths is thou- 
sandths. (See 118). 

1 thousandth is written ,001 
4 thousandths are " MJ^ 
7 " " " ,007 

9 " « « ,009 

124. .278 is 2 tenths 7 hundredths and 8 thousandths, or 
27 hundredths and 8 thousandths. But 27 hundredths = 
270 thousandths, and 270 thousandths + 8 thousandths = 
278 thousandths. 

Terdhs, hundredths, and thousandths are read together as (hmir 
sandths. 

.006 is read 6 thousandths. 
.072 is read 72 thousandths. 
.493 is read 493 thousandths. 
19.136 is read 19 and 136 thousandths. 
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JSXJBBCI8M8, 

10. Read .43, .18, .02, 6.27, 342.51, 99.07. 

11. Read .176, .584, .096, .204, .007, .901. 

12. Read 4.23, 19.07, 70.219, 9.021, 317.108, 11.005. 

13. Write 5 tenths and 6 hundredths, or 56 hundredths. 

14. Write 93 hundredths ; 6 hundredths. 

15. Write 1 tenth 9 hundredths and 7 thousandths, or 197 thou- 
sandths. 

16. Write 211 thousandths j 42 thousandths. 

17. Write three hundred seven thousandths. 

18. Write 30 and 19 hundredths. 

19. Write 256 and 4 hundredths. 

20. Write 193 and 5 thousandths. 

21. Write 3,281 and 59 thousandths. 

22. Write 10,000 and 208 thousandths. 

12S« A figure at the right of thousandths is ten-thou- 
vndSis; and a decimal containing tenths, hundredths, thou- 
sandths, and ten-thousandths, is read as ten-thousandths. 

.5763 is 5 tenths, 7 hundredths, 6 thousandths, and 3 ten-thou- 
nndths, and is read 5,763 ten-thousandths. 

126. A figure at the right of ten-thousandths is hundred- 
i^mndths ; and a decimal containing tenths, hundredths, 
thonsandths, ten-thousandths, and hundred-thousandths, is 
i^ as hundred-thousandths. 

.57208 is 5 tenths, 7 hundredths, 2 thousandths, ten-thou- 
sandths, and 8 hundred-thousandths, and is read 57,208 hundred- 
tbonaandths. 

127f A figure at the right of hundred-thousandths is 
^iHimUhs, a figure at the right of millionths is ten-millionihs, 
a figure at the right of ten-millionths is hundred-miUionths^ 
a^d so on. 

128. When the right-hand figure of a decimal is mill- 
ionths, the whole decimal is read as millionths ; when the 
light-hand figure is ten-miUionths, the decimal is read aF 
ten-mjllionths ; when the right-hand figure is hundrec 
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millionths, the decimal is read as hxmdred-millionths, 9»"^^ 
so on. And in general, 

Hie figures of a decimal are read the same as the figures *j 
an integer, and to the whole decimal is given the local nc^^^^^ 
of the last or right-hand figure. 

.476298 is 476,298 millionths. 
.5008721 is 5,008,721 ten-millionths. 
.87396483 is 87,396,483 hundred-millionths. 
.000084 is 84 millionths. 
.0005008 is 5,008 ten-millionths. 
.06070802 is 6,070,802 hundred-millionthB. 

129i .5 is 5 tenths. .50 is 50 hundredths, or 5 tent) 
and hundredths. .500 is 500 thousandths, or 6 tenth. 
hundredths, and thousandths. That is, .5, .50, and .1 
are all of the same value, namely, 5 tenths ; consequentl^- 
ciphers on the right of a decimal do not change the place 
of the other figures. Hence, 

I. Ciphers may be annexed to any decimal, or deciim^ — ^^ 
ciphers to any integer, without changing its value; and 

n. Ciphers may he omitted from the right of any dedinc^^'^^^h 
or decimal ciphers from the right of any integer, witho^^ ~ ^^ 
cha7iging its value, 

130« 'TABLE OF VALUES OF DECIMAL NUMBERS. 

One decimal figure expresses tenths. 
Two decimal figures express hundredths. 




Three " 


u < 


* thouaandths. 


Four " 


(( ( 


* tertrthouaandths. 


Fwe " 


U ( 


* hundred-thousandths. 


Six " 


« ( 


' millionths. 


Secen " 


» { 


' ten-miUionihs. 


Eight " 


U ( 


* hundred-miUionths. 


Nine " 


U ( 


* UUionths, 


And so on. 




See ManuaL 
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131 • Figures Btanding in places at equal distances to the 
sngM and left of ones have names that correspond to each 
other, as shown in the following 

DIAGRAM OF DECIMAL NOTATION. 

9876543 2 1. 234567 8. 9 




133« This diagram also shows that the value which any 
figure in a decimal expresses, is determined by the place it 
Occupies. 

133* From the illustrations and explanations now given, 
'Vve deduce the following 

^rinciptes of ^echnal J^otation and J^umeration. 

I. All places to the right of unity are decimals* 

n. The values of the different places in a decimal increase 
J^rom right to left, and decrease from left to right, 4n a tenfold 
^atio. 

m. The place which any figure occupies in a decimal de- 
termines the value expressed by it in that deciwM. 

IV. The decimal point must always he placed before tenths. 

V. In writing a decimal, all places not named must be 
Jelled by ciphers. 

VI. Decimal ciphers may be annexed to, or omitted from, 
the right of any number, without changing its value. 

Vn. ITiS names of places equi-distant to the left and right 
of 'mity differ only in their terminations, those at the left 
tenndnating in ns or ds, and those at the right in ths. 

VUL The figures of a decimal are read the same as the 
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figures of an integer j tlie name of the place occupied hy tlie 
right-hand figure of the decimal being pronounced after the 
last figure read, sce sfumaL 

13L These principles follj establish this 

General Zaw of Decimal JVumbert. 

Integers and decimals form one class of numbers^ in tlie 
decimal scale; and aU like operations upon the two divisions 
of tlie class are governed hy the same principles. 

EXEnCISES, 

28. Read .1765 ; .8046 ; 92.1005 ; 100.0048. 

24. Head .89417 ; .00009 ; 58.40206 ; 10.00588. 

25. Read .476898 ; 11.000141 ; 904.204080 ; 21.600008. 

26. Read .4598217 ; 19.8006009 ; 2140380965. 

27. Read .00000001 ; .70876941 ; 829000.80000185. 

28. Read 8976.070009 ; 56.0085 ; 10006.000596. 

29. Read 5.5682 ; 278.8760099 ; 1.000000007. 

80. Write 291 ten-thousandths; write 706,095 millionthB. 

81. Write 508 millionths ; write 217 hundrgd-millionths. 

82. Write 90,085,765 hundred-millionths. 

88. Write 5 ten-millionths ; write 18 ten-billionths. 

84. Write 8,760 and 17 ten-thousandths. 

85. Write 7 thousand and 7 thousandths. 
00. Write 2,548,006 and 905 millionths. 

87. Write 19 and 19 billionths. 

88. Write 297,641,879 trillionths ; write 700,849 ten-bilUonths. 
80. Write six hundred seventeen millionths. 

40. Write six hundred and seventeen millionths. 

41. Write four thousand seven hundred-thousandths. 

43. Write four thousand and seven hundred- thousandths. 

43. Write four thousand and seven hundred thousandths. 

44. Write eight hundred nine thousand one hundred fifty-seven 
tcn-milUonths. 

45. Write sixty-three million three hundred fifty-four thousand 
cijxht hundred seventy-seven billionths. 

40. Write one thousand four hundred and ten thousandths. 

See ManaaL 
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SECTION III. 

^ ^ ^ I T I O JV. 

135. Ex. What is the sum of 56.125, 9.356, and 123.25 ? 

Explanation. — Since only like orders of solutiox. 
units in different numbers can be added (see 5 6,12 5 
39, n.), we write the numbers with Hke orders i c> o g>% 

of units — ^both decimal and integral — ^in the '- 

same columns. The decimal points then stand I^S 8 ,7 S 1 
in a column. We commence at the right, and 
add as in integers. Since the sum of thousandths is thou- 
sandths, the sum of hundredths is hundredths, and the sum 
of tenths is tenths, and there are thousandths, himdredths, 
and tenths in the given parts, there must also be thou- 
sandths, himdredths, and tenths in their sum. We therefore 
place the decimal point in the sum before the 7, and directly 
under the decimal points in the parts. 

138* ^ule for Addition of Decimals. 

I. Write the numbers so that the decimal points shall stand 
in a column. 

n. Add in the same manner as in integers, and place the 
decimal point in the sum directly under the decimal points in 

the parts, see Manual. 

PBOBLEM8. 



(1) 


(3) 


(3) 


A^\ 


(5) 


.321 


48 


3.62 


162.71 


.0052 


.746 


.697 


517.83 


48.086 


.02081 




.8 


21.9 


8915.3004 


.016 


.258 


.5764 


674.08 


.721 


.0000375 


«v; 











brought three loads of wood to market, the first load 
cootaiihi^iJl of a cord, the second .75, and the third .9375. How 
"ttany ooids did he bring in all ? S,It875. 

4» 



\^ 



^ 
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7. A peddler tr&Teled 6l75 mfles one dsj, 46 miles the iMaft^' 
7.3S4 miles the tliird, and 2.14 miles the fourth. How fiu- did 
tniTel in the four days ? SOJSTJ^ nuZoL 

8. How many acres in four fields, there hong 9.5 acres in 
first, 11.4 acres in the second, 8.75 acres in the third, and l^C7ff 
acres in the fourth ? 4Mft>. 

9. A lady bought 16.25 yards of alk, 12.75 yards of alpaci^ %M 
yards of merino, 11^75 yards of delaine, and 23.5 yards of 
calico. How many yards of goods did she purchaae ? 70JB7L 

10. A farmer sold eight lots of hay, as follows: 7.637 ton^ME 
tons, 17.896 tons, 5.824 tons, 12 tons, .95 of m ton, 8.0635 
6.4 tons. How much hay did he sell ? 6X.7d95 

11. In six consecutive days a company of California ninef^ 
obtained 3.5286 ounces, 1.4 ounces, 3.125 ounces, 7.0064 ounoee^ .6S 
of an ounce, and 2.72 ounces of gold. What was the whole amount 
for the six days ? ISJtS omea, 

12. Capt. Allen's farm consists of 7.4 acres of woodland, 16J^lf 
acres of pasture, 23 acres of meadow, 6.025 acres of orchard and 
garden, and 72.3 acres of tilled land. How much land is thoe in 
his farm ? 12$ aoKL 

13. At London the average fall of rain is, for 

Moxrns. ixcncs. Moxms. ixcues. voaTH& crcsBk 

January, 1.483 May, 1.853 September, 2.193 

February, .746 June, 1.83 October, 2.073 

:March, 1.44 July, 2.516 November, 2.4- 

April, 1.786 August, 1.453 December, 2.426 

What is the average annual foil ? 22,199 inches, 

14. A real-estate agent received for his services in selling seven 
farms, $137.25, $94.5, $216,375, $56.4, $113.7, $80,625, and $296.3. 
What were his total receipts ? $995.15, 

15. A grocer bought six hogsheads of molasses, eontuning 117.5 
gallons, 124 gallons, 129.3175 gallons, 104.75 gallons, 130.0625 gal- 
lons, and 131.5625 gallons. How much molasses did he buy ? _ 

10. Wliat is the sum of 967 thousandths, 54 ntf&ared%iou- 
HiUuUhs, 053 and 5 tenths, 7 and 375 thousandths, 1000 and 1 ten- 
t\\ous{Multli, 6 and 75 hundredths, 8 and 80,808 hundred-thou- 
^^mU \\\ «nvl 4^3 ? 2, JfiO and Jfi, 072 hundred-thoustmMi. 
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SECTION IV. 
sus T^A c Tiojyr. 

187. Ex. 1. From 11.278 siibtract 4825. 

Explanation. — Since only like orders of units soLmow. 
in different numbers can be subtracted the one 11.2 78 
itom the other (see 52, IL), we write the num- 4-8 25 
bers with the units of the subtrahend, both deci- 6,453 
•jnsl and integral, under like orders of units of 
the minuend. The decimal point of the subtrahend then 
stands directly under that of the minuend. We subtract as 
in integers. Since the difference between thousandths and 
-thousandths is thousandths, t^e difference between hun- 
dredths and hundredths is hundredths, and the difference 
1)etween tenths and tenths is tenths, and there are thou- 
sandths, hundredths, and tenths in the given numbers, 
^ere must also be thousandths, hundredths, and tenths in 
ilieir difference. We therefore place the decimal point in 
iihe difference before the 4, and directly under the decimal 
^points in the given numbers. 

Ex. 2. From 52 subtract 9.785. 

Explanation. — Since decimal ciphers may be sonmoN. 

annexed to a number without changing its value 52,0 

(see 133, VI.), we annex ciphers to the minuend 9,7 8 5 

xmtil it has as many decimal figures as the sub- 42,2 15 
±rahend, and then subtract and place the deci- 
xnal point as in the Solution of Ex. 1. 

138«- Hdule for Subtraction of decimals. 

I. Write the numbers with the decimal point of the subtra- 
fi^nd directly under that of the minuend, 

H. Subtract in the sams manner as in integers, and 
ploee the decimal point in the remainder directly under the 
decimal point in the subtrahend, see ManuaL 
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ih (2) (S) (4) 

Fixnn .8758 386.25 57.4628 2940 

SabCnct -^^'^ 50.7682 41.98 ,0492 

5. A merdmit sold 19.25 yiids of sheetii^ fiom a piece wlddi 
oont^uned 48.75 ymrda. How numy jaids were left \ g^M, 

6. A companj that omtncted to bnild a tnn^ike 17.5 mOei 
^ long, hare completed 9.875 miles. How modi liaTe tbey yet to 

buUd ? 7.625 mOa. 

7. One year a stock fiinner put 48.5 tons oi hay into his baaai 
/ and the following spring he had only 8.75 tons. How much had 

he fed to his stock ? SJ^75 ions, 

8. A seedsman having 73.625 bushels of choice potatoea, booglil 
^ enough more to increase his stock to 120 bnshelsL How many 

potatoes did he buy ? 46^375 Inuikd*. 

9. The owner of a schooner sold .3125 of her to die captain. 
What part of the ressel did he still own ? ,6S75. 

10. There are 192.8125 barrels of water in a cistern which will 
hold 820.5 barrels. How much more wat^ will the ci^tem hold ? 

11. A man bought a horse for $118,875, and afterward sold him 
for $130:25. What was his gain ? $11^5. 

12. A load of hay with the wagon weighed 2 and 65 thou- 
sandths tons, and the wagon weighed 1 and 9 hundredtha tons. 
What was the weight of the hay ? 975 thou9andth$ of a Urn. 

13. A woman sold a house and lot, which cost her $2250.5, for 
$1900.75. How much did she lose on it ? $S49.75. 

14. A peison traveled 1,200 miles in 4 weeks, going 276.5 milea 
the first week, 318.37 miles the second, and 294.2 miles the third. 
How far did he travel the last week ? 310.93 mUes. 

15. A vessel of 400 tons burthen, bound up the lakea^ ships at 
Buffiilo 93.4 tons of railroad iron, 56.81 tons of salt, and 211.7 tons 
of general merchandise. How much does she lack of a full cargo ? 

10. A man having three farms, containing, respecfiVbly, 296.6 
witK*^ 145.75 acres, and 96 acres, sold to one man 72.5 acres, and to 
HUoth()r 80 acres, and gave to each of his two sons 105.25 
Uuw umuY acres bad ho lefl? 1G9JB5. 
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SECTION V. 
Mzrz Tjr^zidA Tioj\r. 

\% 2 times 4 are 8, 3 times 3 ore 9, 5 times 7 are 35 (or 
ones) = 3 tens and 5 ones. In each of these illustra- 
tions the two factors are ones and the product is ones. 

Theprodtkd of ones multiplied ty ones is always ones. 

\n% In multiplying 243 by 2, the 8 of the prod- 
uct is obtained by multiplying the 4 ones of the 
nmUiipIiGand by the 2 ones of the multiplier. 
Hence, the 8 is ones, and the decimal point must 
be placed at the right of it. 

hi multiplying 4.17 by 2.1, the 
product of the 4 ones of the multi- 
plicand and the 2 ones of the multi- 
plier is the 8 of the second partial 
product Hence, that figure is ones, 
and the 8 of the final product is also 
ones. 

In Ex. 8, the 8 of the third partial product is the product 
of the ones of the multiplicand and the ones of the multi- 
plier. Hence it is ones, and the d of the final product is 
also ones. 



£xa. 

Ji..l7 
^ 

8.34, 
8.7 5 7 



Ex.1. 
24.3 

2 

48.6 

Ex.8. 

4.26 
2.13 

1278 
426 
8.52 

9.0738 



Ex. 4. 

4.316 
32.4 

17264 
8.6 32 

12948 



Ex.5). 

2.5043 
3.42 



50086 
100172 
7.5129 



In Ex. 4, the 8 in the sec- 
ond partial product is ones, 
and the 9 in the final product 
isalso ones ; and in Ex. 5, the 
7 of the third partial product 
is ones, and also the 8 of the 
final product. 

14L In Ex. 1 there is one decimal figure in one of the 
factors, and one decimal figure in the product. In Ex. 2 
there are three decimal figures in the &ctors and three in 
the product. In Ex. 3 and 4 there are four decimal figures 



139.8384 I 8.564706 



[iafaiuuJredtbs; 



86, DECIMALS. 

in the two factors and four in the product ; and in Ex. 
thero are sis decimal figorea in the factors and eix in tt^; 
product. From these examples we learn that 

Tlie number of decimal figures in a product must equal ti^ 
number of decimal figures in its factors. 

142. By examining this Example we seo j^ 

that the 2 of the third partial product is B , 1 

the product of ones multiplied by ones, i . 5 

and therefore must be ones ; and that | } ^ : g i o * 

of ODCS and tentbe is tenths; 

of ones and hnndredths, ( 

and of tenths and tcotha ' 

of ooea and tboosaadllu, > la thoa- 

'^'^ and of tenths and hundredths f eaudths; 
product of tenths and thonaandtbB, , 

aDd of hundredths and hun- > 

. ,_, BondthBi 

dredtha ' ' 

of hundrediha and thonaandths is inn- 

dred-thousandths. Hence, 

Tlie numler of tits decimal place in which the product tf 
any two decimal figures belongs, counting from ones, is eqiud 
to the sum of the numbers of the decimal places of the fm 
figures multiplied. 

I13< Since 3 times ones is ones, we 
place the decimal point in Es. 1 at the ^^^ ^■'- ^ 

right of the in the product, as shown 
in (1). But the may be omitted from 
the multiplicand without changing its ~ 
Taluc, and the product will then bo .769, 
03 shown in (2). 

In multiplying 4 ten-thousandths by 2 
thousandths, since the 4 is four places and 
the 2 is three places to the right of ones, 
the product, 8, most be seven places to the 
right of ones, and the other six places must 
bo filled by ciphers. Hence, 
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When there are not as many figures in the product as ilicre 
m decimal figures in the factors^ decimal ciphers must he 
fre/ixed to the other figures to supply the deficiency, 

lll« Upon the principles deduced in ArL 141, 142, 143, 

is based the 

^ule for MuUiptication of decimals. 

L Write the nurribers and multiply as in integers. 
n. Place the decimal point in the product, so that it shall 
coniain as mxiny decimal figures as doth factors, 

JPJEtOBJLEMS. 

Vu 1. How many gallons of oil are there in 16 barrels, each contain- 
ing 31.5 gallons ? 50J^. 

Vj 2. In a certain manufactory 8.7 tons of coal are used each day. 
' How much will be used in 26 days ? 96.2 tons, 

, 3. A farmer sows 1.75 bushels of wheat to the acre. How much 
^ seed will he require to sow 19 acres ? S3,25 hmheU, 

(4) (5) (6) (7) 

1 33.135 miles 14.6 27.31 24753 

V 27^ _2^ 4.5 3.16 

/ 8. Bought 137.5 acres of land, at $76.25 per acre. What did the 
^ whole cost? $10434.375, 

9. If 62.5 tons of iron be required for the track of one mile of 
railroad, how much iron will it take for 371.75 miles ? 

10. One pound English money is worth $4.84 United States 
^ money. What is the value in United States money of 16.87 pounds 

English money ? $81.6508. 

11. What was the length of an army-wagon train that passed a 
^ given point in 4.08 hours, passing at the rate of 3.025 miles per 

hour ? 12.342 miles, 

12. A mowing-machine company bought 137.5 tons of iron, at 
$S2.75 a ton. To what did the purchase amount ? $4503.125. 

13. Brass is .8 copper and .2 zinc. How much copper and how 
much zinc most be used to make .875 of a ton of brass ? 

Capper, ,7 of a ton; einc, ,175 of a ton. 
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14. A man owning .8 of a mill, sold .8125 of his share. Wha^ 
part of the mill did he seU ? JBSofU. 

15. If the length of a military step is 2.25 feet, how &r will » 
soldier march in taking 1,762 steps \ 3964,5 feet. 

16. One week a butcher bought 354 lambs, at (4.7 per head. 
How much did they cost him f / >- ^ •' f 

17. If the average rate of speed of a railroad freight train, in- 
dnding stops, is 11.88 miles per hour, how &r will it ran in .85 of 
an honrt j,, ^ ' y 

IS. Limestone loses .35 of its weight when weighed in water. If 
a piece of limestone weighs 17.137 ounces in air, how much less will 
it weigh in water ? 5.99795 cuneea, 

19. A cubic inch of alver weighs 6.0613 ounces, and gold weighs 
1.83865 times as much as alver. What is the weight of a cubic 
inch of gold ? 11.144609245 ounces. 

(20) (21) (22) (23) 

72.65 .92 .000873 .00096 
^ ^ ^ >01298 

24. What is the product of .0625 and .48 ? .03. 

25. What is the weight of 25.75 feet of copper pipe, if one foot 
weighs .875 of a pound ? 8.65625 patmds. 

26. If one man can mow 1.875 acres in a day, how many acres 
can 13 men mow in 7.5 days ? 182.8125. 

27. I made 325 gallons of cider. How much had I left, after 
Belling 9 barrels, each containing 31.5 gallons ? 41.5 gaUans. 

28. On invoicing his stock, a merchant finds that he has 7 pieces 
of cotton goods, of 43.75 yards each, 4 pieces of 46.5 yards each, 
3 pieces of 39.6 yards each, one piece of 24375 yards, and one of 
10.675 yards. How many yards has he in all ? 654.8. 

29. A farmer sowed three fields to rye. The first, of 13.5 acres, 
yielded 23 bushels per acre ; the second, of 9 acres, yielded 30.25 
bushels per acre ; and the third, of 11.75 acres, yielded 24.44 bush- 
els per acre. What was the total yield ? 869.92 hUheU. 

80. How many bushels of oats must a livery stable keeper buy 
to last 11 horses 10 weeks, if he feeds to each horse 2.625 bushels a 
^■eok ? 548.625. 
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SSC7ZC]? 71. 
S> J V J S I o .^-. 

lis. We hare Iwirfipdj in An. Si, tbsx zr. ^le srraBGo. if 
int^iers any qooiieiit figure most be cf tbt ssazif ons* if 
units as the riglit-lisDd ^;iire ctf ^^ai pEi cf isit ^ 
used to obtain it. 

nwediTide6tent]is,Gr .GybrS. ' - 

flie quotient is 2 tentbs, or ^ H :£ . ' lij 
we diyide 6 hundredths, or JM, br ^ /.J 

It the qaotient is 2 lnindzedths» or 
.02. The quotient of 6 fbak- 
sandths, or .006, diyided by 3. is 
2 thonsandtlis, or .002, and the zIJlI 
quotient of .0006, diyided by 3, is -'>'^ -. - - 

.0002. In other words, 

When tenths are dinded by an inieger, t&e Tir.€iEaz iti v— :"•:» : 
" hundredths u a « ' - isidrsiif: 

" thonsandths « u a - -Juyajctj* : 

" ten-thousandths'* u u ~ ixsrit^-jsagziz::^ i 

udsoon. 

FTien ft^ divisor is an irUeffer, any qwdierti jifptre kHI If </ 
A^ 9ame order of units, integral or decimal, as fhe n'ght-hsnd 
figure of (he parlial dividend used to Main it 

14C Ex. BiYide 16.285 by 5. 

ExfLAKATioH. — ^We Write the terms, and «urnvj. 

cwnmence at the left to divide, as in in- 10-^ So \^o 
tegers. Since the first partial dividend, 16, 3,iio7 
is ones, the first quotient figore, 3, mnst be 
ones, and the next quotient figure will be tenths. Wo there- 
fore place the decimal point after the 3 ones, before writiui? 
sny of the other figures of the quotient 

The decimal point must always he placed in the quotient be- 
fore wrUing the terdhs* figure. 
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147. Ex. 1. Divide .0056 by 4 lllf 
Explanation. — Since 4 is contained in bolctios. y^ 

tenths times, and in hundredths times, '00^^ I'* \,s 
we write ciphers in the places of tenths and ,00 H 
hundredths after the decimal point in the 
quotient. 

Ex. 2. Divide .1272 by a 

Explanation. — Since 8 is contained in 1 soumo^- 
tenth times, we write a cipher in place of •1^7 ^ I 
tenths after the decimal point in the quotient/ ,0159 
Hence, 

When the first decimal figure or figures of the dividend iP^ 
not contain the divisor, a decimal cipher or ciphers mud ^ 
wriilen in the quotient. 

148. Ex. 1. Divide 12.6 by 24 
Explanation. — '.12.6 -r- 24 = .5, with a re- eoLxmoir* 

mainder of 6 tenths. 6 tenths = 60 hun- -^^'^ 
dredths (see 129), and 60 hundredths -^ 24 = 11£ 
2 hundredths, with a remainder of 12 hun- 60 

dredths. 12 hundredths = 120 thousandths ^^ 

(see 129), and 120 thousandths ~ 24 = 5 120 

thousandths. Hence, . ^^^ 

When titers is a remainder after using aU the figures of the 
dividend, the division may be continued, each new partial divi^ 
dend Icing formed by annexing a decimal cipher. 

Ex. 2. Divide 31.5 by 8. 
Explanation. — ^In this Solution we form each solution. 
partial dividend after the second, by mentally ^ ^-^ [^ 
annexing a decimal cipher to the partial re- 3.9 37 S 
mainder. 

1. A father divided 280.5 acres of* land equally among 3 sons. 
How much land did each receive ? 93,5 acres. 

2. In how many weeks will a man whose wages are $9 a week, 
cam $157.5 ? 27,5. 
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3L If a ditcher digs 8 rods of ditch in one ctey, how long will it 
like Mm to dig 118 rods ? 14,75 day», 

i A farmer made 45 barrels of cider from 292.5 bushels of 
apples. How many apples did it take for a barrel of cider ? 

(5) (6) (7) (8) 

209.58 1 6 $7209 t $8 341.5 1 77 .1537 L 29 

9. If 18 silver spoons weigh 33.75 ounces, what is the weight of 
1 spoon? 1,875 ounces. 

10. If one sheet of paper makes 48 pages of a book, how many 
sheets will it take for a book of 348 pages ? 7.25. 

11. A tailor cut 6 coats from 13.75 yards of broadcloth. How 
mnch cloth did he put into a coat ? 

149* 2 is contained in 6, 3 times ; 2 tens in 6 tens, 3 
times ; 2 hundreds in 6 hundreds, 3 times ; and so on. 
So, also, 2 tenths, or .2, is contained in 6 tenths, or .6, 3 
iJmes ; 2 hundredths, or .02, is contained in 6 hundredths, 
or .06, 3 times ; 2 thousandths, or .002, is contained in G 
thousandths, or .006, 3 times ; and so on. That is, 

Wlien the divisor and dividend are of the same order of 
Mn^te, eiiher integral or decimal^ the quotient is ones. 

This truth is shown in the following examples : 

(Ex.1) (Ex.2) (Ex.3) (Ex.4) (Ex.5) (Ex.6) 

^^[200 60 120 6 {2 ^1.2 .06_1.02 .006 1 .002 
S "s S 3 3 3 



150* Ex. 1. Divide 36.45 by .15. soltition. 



Explanation. — Since the right-hand figure S 6.^. 5 

o^both divisor and dividend is of the same ^^ 
order of units (hundredths), the right-hand 6^ 
figure of the quotient must be ones, and ^^ 
^nsequently the entire quotient is an in- Ji.5 



.15 



n 



eJi.3 
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IJie dividend must contain at least as many decimal figures 
08 1^ divdsoT. 

152t Upon the principles deduced in Art. 145, 147, 148, 
ISt, is based the 

^ule for Division of Decimals. 
L When the divisor is an integer. 

1. If necessary, annex decimal ciphers to the dividend^ till the 
figures of the dividend vnU contain the divisor. 

2. Divide as in integers. 

3. Place the decimal point in the quoHerU so that it shall con- 
tain as many decimal figures as the dividend. 

n. When the divisor is a decimal or a mixed number. 

1. Place an inverted caret after the figure of the dividend 
(hat is tf the samje order of units as the right-hand figure of 
tte divisor. 

2. Divide as in integers, and place the decimal point so that 

the quotient shall contain as many decimal figures as there are 

decimal figures at the right (f the inverted caret in the dividend. 

« 

12. How many dress patterns, of 11.5 yards each, are there in a 
piece containing 46 yards of delaine ? 4. 

13. if one length of 6-inch stove pipe can be made from 8.14 
' pounda of Russia iron, how many lengths can be made from 72.23 

pounds? 2S. 

(14) (15) (16) (17) 

75.6 ( .9 21.25 t .4 99 L 24.75 3.985 ^ 159.4 

18. How many casks, each holding 41.315 gallons, will be re- 
quirecl to hold 11278.995 gallons of alcohol ? ^3, 

19. A merchant exchanged 35.0625 yards of cloth for wood, at 
the rate of 4.125 yards for 1 cord. How much wood did he re- 
ceive? 8,5 cords. 

JO. A miller received $3,009 for ship-stuflfe, at $21.25 per toi 
How many tons did be sell ? i^i.^* 
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21. now long Trill it take to manufacture 1321.65 banelfl of floin^ - 
at the rate of 53.4 barrels per day ? 2J^75 dayL 

22. At Catskill, N.Y., on the 26th of July, 1860, the exfcraoidi- 
nary fall of 18 inches of rain occurred in 7.5 hours. What was flu 
average fall per hour ? ' i94 uMte 

23. If 7 men cradle 116.55 acres of grain in 4.5 days, how may 
acres docs 1 man cradle in 1 day ? See HaniuL 8X . • 

24. The winter term of a country school continued 18 veeki of 
5.5 days each, and the aggregate attendance fbr ihe whok teiA 
was 3074.5 days. What was the ayerage daily attendance ? JtS, 

153« Ex. How maiiy goblets, each weighiDg 7.5 onnces^ 
cau a manufacturer make from 176 oonces of silver? 

Explanation. — Since he will not make the Boumw. 
decimal part of 9. goblet, the result in this -^^^ ^ 
problem will be an integer; and the solution is i — Jii 
complete when the ones of the quotient are 260 

obtained. Since the 260 is tenths, the 35 is zzz 

tenths, and the true remainder is 3.5. Hence, ^-^ 

T/te rigid-hand figure of any remainder vrUl always be of 
ihe mine order of units, integral or decimal^ as the last figure 
of the dividend used to oMain it, 

l*It OBLEMS. 

25. Into how many building lots, each containing .S75 of an acre, 
eau 5 ncrcH of hind bo divided ? 15, with ,125 of an acre left 

30. An oil ri>flncr has on hand 22,240 gallons of oil. How many 
cunkH can ha fill, if he puts 42.5 gallons in each cask? 

623 J and have 12.5 gaUons left, 

27. A forwarder has 2,150 tons of freight to ship by canal. If 
1 lU 5 tuns make one boatload, how many boat-loads has ho f 

50,5 tons more than 19 hoat-loads, 

28. If a toamstor draws 1.125 cords of wood at a load, how many 
loudrt will 4t.75 cords make ? 87, and ,125 of a cord more. 

2U. How many potash kettles, each weighing 862.5 pounds, can 
lu' luuilf from 20,500 pounds of iron ? Behiaindery 200 pounds. 
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1S4. United States Money, or federal J)foney, con- 
^ of dollars, cents, and mills. 

10 mills aro 1 cent. I 1 dollar is 100 cents. 

lOO cents are 1 dollar. I 1 cent is 10 mills. 

The unit of United States Money is tlie dollar. 

153. Since 100 cents are 1 dollar, 1 cent is 1 hundrodtli 
of i dollar ; and since 10 mills ore 1 cent, 1 mill is 1 tenth 
of > cent, or 1 tbonsandth of a dollar. Hence, 

(fei^ may always he written as hundredths, and milla at 
l^mamhs of a doUar. 

1 cent b written $.01. 
4? cents ore written $4'^, 
1 mill is written g.OOl. 
CO cents i mills are written $.504. 
33 dollars G cents 8 mills aro written $2C.0S8. 
100 dollars<4^ills are written $100,005. 
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^_71ie Talilf of Tnited Suses Xanej, as estibtislied by Act of O 

IDnuDs areleent; 
10 Dents ** Iffime; 
lOffimet *" IdoiDar; 
lOdoQttE'' leagle. 

Bn ^"*** UT »hriTf icad as tens of cents, ind cm^Lbs as tens of doUai 
TI1B&. Totfte 3 AckDus 4 ffimes S cents is 172.45, and is read "72 dollars • 
ccutb.'^ «r *** S and -6 ImndroddB daDan.'** 



1. Bend f.06. 1.44. (iO. $S;.1S, tTl^A, $9.08. 

2. Bead $.005. |w45«, (.047, $.132, %Mt, M09. 
3L Bead |19.47S. fSMtKM, fl.OMs $297,027. 
4. Wxxte 29 cents: Scents: SSeenta. 

6l Wntt 10 doDais 50 ccaits: 150 doUan 88 cents. 
€. Wiile4]BiIb: 29 cxnts 9 mills; 5 cents 3 milla. 
7. Wnte 5 doDan 17 cents 5 miDs. 
& Write 200 doBsES 4 cents 8 millsL 
t. Write 90 doOan 6 mffla. 

liC Decimal parts of a doBar Jess than miUs or thou 
sandths are rtad as decimals of a m(lL 

m 

$.0005 is 5 tenths of a milL 

$.00025 is 25 hundredths of a milL 

$.0064 is 6 and 4 tenths mills. 

$.3765 is 37 cents 6 and 5 taiths mills. 

$45.40375 is 45 dollars 40 cents 3 and 75 hmidiedths milK 

SX£BCI8JBS, 

10. Read $.0004, $.0056, $.00075, $.3715. 

11. Read $.47675, $93.7564, $300.85354 

12. Write 5 tenths of a miU ; 75 hundredths of a mill. 

13. Write 5 and 8 tenths mills ; 4 cents 2 and 9 tenths mills. 

14. Write 56 cents 4 and 73 hmidredths mills. 

15. Write 8 dollars 10 cents 1 and 38 hmidredths mills. 

157* A Coin is a piece of metal on which certain clia 
octers are stamped, by authority of the Ckneral Qover: 
mont^ making it legally current as money. 
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United States coins are made of gold, silver, nickel, and 
' flqyper, as shown in the 



COIN TABLE. 



BTAU. 


HAJfSS OF GOUTS. 


VALUES. 


MKTALB. 


NA1IX8 OF O0IH8. 


VALUES. 


I'SO-dollar piece, 


$50.00 




'Dollar, 


$1.00 




Double eagle, 


20.00 


• 


Half-doUar, 


.50 




Eagle, 


10.00 


Silver, - 


Quarter-dollar, 


.25 


Gold, ' 


Half-eagle, 


5.00 




Dime, 


.10 


8-dollar piece. 


3.00 




Half-fliiTie, 


.05 




Quarter-eagle 


2.50 




. 3-cent piece, 


.03 


Dollar, 


1.00 




' 5-cent piece. 


.05 


Copper, j^^^*P^^^' 


.02 


I^ickel, , 


8-cent piece. 


.08 


rr^ J ] 


Cent, 


.01 




, Cent, 


.01 



Noras.— 1. Gold coins of the values of $.50 and $.25 were coined by pri- 
vate assayers in California, the former in the years 1852-58, and the latter 
in 1854. 

^. Half-cent copper coins have not been coined since the first issue of the 
nickel cent in the year 1857. 

3. 3K!ent pieces of copper and nickel were first issued in the year 1865, 
sndS^ent pieces of the same metals in 1866. 

i The 50-doIlar piece shown in the cut, page 95, is about .8 as large 
uross as the real coin ; the other coins shown in the cut are full size. 

See Manual. 

158* Altoy is a baser metal mixed with a finer ; as silver 
^th gold, or copper with silver, 

lS9t The United States gold and silver coins consist of 9 
parts or .9 by weight of pure metal, and 1 part or .1 of 
^oy ; the alloy of gold coins being equal parts by weight 
of silver and copper, and that of silver coins pure copper. 

Nickel and copper coins are not alloyed. see Manual 

I60i In final results of computations, and in business 
^sactions 

$.005 are written $.00J, and read one half cent. 



.0025 
.0075 
1.00125 
$.00375 
$.00625 
$.00875 



a 



(( 



u 



<( 



(( 



it 



.OOJ, 
.OOJ, 

.ooj., 



1.001, 
.OOJ, 



« 



u 



(( 



a 



(C 



u 



u 



one fourth 
three fourths " 
one eighth 
three eij^htha 
five eighths 
seven e\e\it\i^ ^^ 



(( 



(( 



(( 
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♦ CO]VII>XJa?-A.XlOISrS O^ XJ. S, 3V102^E2Y. 

161 1 Since tho dollar is the unit of United States Money, 
(see 154), and cents, mills, and parts of a mill are decimals 
of a dollar, it follows that 

United States Money is added, suitracted, muUipUed, and 
divided in the same manner as otJier decimals. 



^5 



162. Ex. 1. What is the sum of $275.10, 
$18.37i,$.883, and$31? 

Explanation. — ^We write the numbers with 
dollars under dollars, cents under cents, 
and mills under mills ; and then add the 
parts, and place the decimal point in the 
sum, as in Addition of Decimals. 

Ex. 2. From $52.75 subtract $10.96 j. 

Explanation. — We write dollars under 
dollars, and cents under cents ; and then 
subtract, and place the decimal point in the 
remainder, as in Subtraction of Decimals. 

Ex. 3. Multiply $45,625 by 5.6. 

Explanation. — We write the multiplier 
under the multiplicand ; and then multiply, 
and place the decimal point in the product, 
as in Multiplication of Decimals. Omitting 
two decimal ciphers from the right 
of the product, (see 133, VL), the 
required product is $255.50. 



BOLUnoK. 

$275.10 
18.37^ 

31 
$325.3 S^ 



S52.75 , 
10.96 J ^ 

$41.78 -^^ 



BOLXmO-»=-'^' 

SJi.5.6 J^^ 

2737 ^^ 
22812 ^ 



$255.5Q ^0 



SOLUTION. 



$m5.25 
82 



82 



$17.^ ^^ 



Ex. 4. Divide $1445.25 by 82. 

Explanation. — We write the 
divisor at the right of the divi- 
dend; and then divide, and place 
the decimal point in the quo- 
tient, as in Division of Deci- 
mals. 



625 
57U 

512 
Jf92 



205 
16U 



UIO 
UIO 



UNITED STATES MOKET. 



99 



SOLUTION. 



$667.0000 
60625 

60760 
60626 

101260 
101260 



$6.0626 
112 



Ex. 5. How many times are 
15.06^ contained in $567? 

Explanation. — ^We divide as in 
Division of Decimals. Since both 
dividend and divisor are con- 
crete numbers (dollars), the quo- 
tient must be an abstract num- 

ber. (See 97). 

ISSt In business transactions, when the mills in any final 
rmdt are 5 or more, they are regarded as 1 cent ; and when 
less than 5, they are rejected. 

161t The commercial character ® signifies at, or by the 
yard, pound, gallon, bushel, or other unit named in the 
problem. Thus, " 2 dozen eggs, ^ $.28,*' signifies " 2 dozen 
3, at $.28 a dozen." 



JPBOBZJEMS. 

1. Martha paid |.87J for a grammar, $.25 for a slate, $.75 for a 
leader, and $.12J for a writing-book. What was tbe amount of 
her purchases? f2. 

2. A farmer killed an ox, and sold the four quarters for $9,935, 
19.62^, $8.11, and $8 ; the hide for $6.89 ; and the tallow for $8.92. 
How much did the ox bring him ? " $5148. 

8. One year a gentleman's income tax was $84.26 ; his state tax 
^$42.11; village tax, $18.04 ; school tax, $7.66 ; road tax, $.62 J ; '' 
and military tax, $1. What amount of taxes did he pay that 
yew? $ 103,68 f 

iA owes to B, $374; to C, $47.50; to D, $103.1875; to E, 
(21.81 ; to F, $6.75 ; to G, $3.125 ; and to H, $11.0625. What is 
the amount of his indebtedness? $657,435. 

What is the amount of each of the following bills ? 



6. Far Furniture. 
1 Set of Chairs, $7.50 
1 Table, . . . 4.75 
1 KocWng-chair, 8.25 
1 Bedstead,. . 7.25 
^Hiiror, . . 1.875) 



6. For Hardware. 
1 Plow, . . $6.75 
1 Spade, . 1.125 
1 Hammer, . .5625 
1 Pitchfork, .875 
Nails, . . 1.375 



7. Traveling Expenses. 
Railroad fare, $18,625 
Steamboat *.' 7.25 
Carriage hire, 5.00 
Hotel bills, . 31.876 
Other expcnses,17.67 
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80. I paid 119.9375 for iron castiiigs, at $.0625 a pound. How 
many pounds of castings did I buy ? S19, 

(31) (32) (83) (34) 

$5.25 1 14 1362.25 (^ 23 $180.40 t $.1025 $63 ^56 

85. A shipment of 1,583 bushels of com was sold for $890.43f . 
What was the price per bushel ? $,66^. 

86. A tanner paid $156.82^ for 25.5 cords of hemlock bark. 
How much was that a cord ? $6.15. 

37. Divide $6 into 150 equal parts* 

88. How many bushels of potatoes can be bought for $57.3125, 
at ).875 per bushel ? 65.5. 

89. A builder contracted to put up a brick dwelling for $3,725. 
The building materials cost him $1641.0625, and he paid out for 
labor $1296.50. Did he make or lose money on the contract, and 
how much ? Ee made $78743}. 

40. A man exchanged a horse worth $187.50, and a watch worth 
101875, for a span of horses worth $310, paying the balance in 
money. How much money did he pay ? $57,625. 

41. A farmer carried some pork to market, which he sold for 
$57.62}, and some poultry, which brought him $4.18f . He paid 
out $13.50 for a coat, $4.48 for some groceries, and $29.74 for a bill 
of hardware. How much money had he left ? $14.09j^. 

43. A young man bought a farm of 84 acres, at $75 an acre, and 
nuide a cash payment on it of $1,750. How much did he run in 
^bt? $Jt,550. 

48. A man sold a quarter of beef, which weighed 166 pounds, at 
I.08J per pound, and expended the money for nails, at $.05} per 
poimd. How many nails did he purchase ? 23Jt pounds. 

44. The salary of the President of the United States is $25,000. 
Sow much is tiiat per day, allowing 365 days to the year, and 
deducting the Sundays ? 

45. I bought a lot of teas for $376.75, and paid $31.18t for 
^''•DBportation on them. For how much must I sell them to make 
tt08.13i ? 

46. A druggist bought 7 barrels of turpentine, each contaimng 
81.5^aI]oii5, at $1.87i per gallon. What did the 's^liole cost ? 
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JSXJEJRCISES. 

6. Bead 4 gal. 3 qt. 1 pt. 2 gi. ; 15 gal. 1 pt. 

7. Bead 11 bu. 3 pk. 6 qt. 1 pt. ; 8 bu. 7 qt. 

8. Write 17 gallons 1 quart 1 pint 3 gills. 

9. Write 260 bushels 3 pecks 4 quarts 1.5 pints. 

10. Write four gal. three qt. two gi. ; 3 bar. 15.5 gal. 

11. Write eleven bu. one pk. six and seven-tenths qt. 

12. Read 13.125 bu. ; 41.75 gal. ; 1 pk. 4.375 qt. ; 1 gal. 1.8 pt. 

REDUCTION' IDEJSCKN'DIN'G}-. • 

223t Ex. 1. How many pints are soLunoir. 

ITgallons? 17g(d. 

A 
ExHiANATioN. — SincG 17 gaL are 17 — 

tames 1 gaL, and 1 gaL is 4 qt., 17 ^^ 5^* 

gaL are 17 times 4 qt., or 68 qt. ; and 

since 68 qt are 68 times 1 qt., and ISGpt. 

1 qt. is 2 pt., 68 qt. are 68 times 2 ^ ^r^ ^_ _^^^ ^ 

pt.,orl36pt. 

Ex. 2. How many quarts are 8 bn. 3 pk. 4 qt. ? 

Explanation. — Since 8 bu. 

are 8 times 1 bu., and 1 bu. is . , ""^ bolutiok. 

4pt,8bu.arel3times4pk.,or J^' Spk^qt. 

32pL, and32pk. + 3pk. are — 

35pk. Since 35pk. are 35 times ^^ + ^ = '^|i>^- ' 

1 pt, and 1 pk. is 8 qt., 35 pk. 

are 35 times 8 qt., or 280 qt., 280 +4 = 284 qt. 

and 280 qt. + 4 qt. are 284 qt. Hence, 8 hi, Spk, Jiqt, = 28^ qt. 

In the Common Solution 

f^v/xu-uxv/u COMMON SOLUTION. 

we mentally added the 3 pecks 8}m.3 pk. i qt. 

^th the pecks of the partial 4 

J^esalt, and the 4 quarts with S5pk. 

*te40 quarts of the final re- _£ 

suit. This manner of solution 28Ji.qt. 

u the one in common use. 
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[ 



224t Ex. 1. How many bushels are 
1^ quarts? 

Explanation. — Since every 8 qt. are 
1 pk., and 8 qt. are contained in 192 
qi 24 times, 192 qt. are 24 pk. And 
finnce every 4 pk. are 1 bu., and 4 pk. 
are contained in 24 pk. 6 times, 24 
pk. are 6 bu. 

Ex. 2. How many bushels are 637 quarts ? 

Explanation. — Since every 
8 qi are 1 pk., and 8 qt. are 
contained in 637 qt. 79 times 
ynik a remainder of 5 qi, 
637 qi are 79 pk. 6 qt. And 
since every 4 pt. are 1 bu., 
and 4 pk. are contained in 
79 pL 19 times with a re- 



SOLUnON. 

192 qt [ 8 qt. 

^Jf times. 
192 qt. =:24pk. 
24pk. [^pk. 

6 times. 
24,ph. = 6bu. 
Hence, 192 qt, = 6hi. 



TOLL 60LTJTI0N. 

6S7qt. [8qL 

7 9 times and 5 qt. rem. 
637 qt.=z7 9pk.5qt. 
7 9 ph. \Ji.plc. 



1 9 tim£s and 3 ph. rem. 

79ph.=:19hu.3ph. 

mainder of 3 pk., 79 pk. ore Hence, 637 at, = 191m. 3 ph. 5 at. 
19bu.3pk. 



In the PuU Solution we 
have written aJl the numbers 
mentioned in the explana- 
tion; but in the Common 



COMMON SOLUTION. 

637 qt. {8qt. 
79^ph. 5 qt.\Ji.ph. 
19hu. 3 ph. 



Solution we have written Uence, 6S7 qt. = 19 7m. 3 ph. 5 qt. 
only the denominate num- 
bers. This manner of solution is the one in common usoi 

In Ex. 1 we reduced quarts to pecks, and pecks to bush- 
els—that is, a lower to a higher denomination — ^by division ; 
^d in Ex. 2 we reduced quarts to bushels, pecks, and 
qnarts — that is, a lower denomination to higher denomina- 
tions—by division. Hence, 

-4 denominate number is reduced to higher denominations by 

division. 

6 
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70. One year my potato crop yielded 1 bushel to the square rod, 
i tad the total yield was 1,145 bushels. How much land did I plant 

f' to potatoes ? 7 A, 25 sq. rd, 

71. A dealer in real estate owns 5 rectangular lots of land of 
1 Boe each ; and the fronts of the lots, or their widths on the 
street, aie 2 rd., 4 rd., 5 rd., 8 rd., and 10 rd. What are their 
iCEpective depths ? 

72. A gentleman used 5,560 tiles, each 1 ft. long, in under- 
drainiiig his land. How much tile drain did he put down ? 

73. If Mississippi Biver deposits 1 inch of sediment at the bot- 
tom of the Gulf of Mexico each year, how much will it raise the 
bottom of the gulf in 1000 years ? 27 yd. 2 ft. 4 in. 

74. How n\any cubic yards of earth must be removed, in digging 
aceUar52ft. x 28 ft. x 8ft.? 

75. How many cords of rough stone in a pile 47 ft. x 14 ft. x 

5.5 ft. ? 

76. How many acres in a county of 20 townships each 6 miles 
square? 

77. How many square inches are 150 sq. rd. 95 sq. in. ? 

78. 5 mi. 109 rd. 4 yd. = how many feet ? 28210.5. 

79. If you measure only the length and height of a pile of 4-foot 
wood, how many feet of surface measure will you allow for 1 cord ? 
How many cords of such wood are there in a pile 75 ft. long and 7 
ft.high? 16 cd. 6 cd. ft. 8 eu. ft. 

80. If the pile is 4 feet high, how many feet of running measure 
(tliat is, length) will be a cord ? How many cords are there in such 
apile 185.6 ft. in length? 

81. How much wood in a pile of 8-foot wood 87.5 ft. long and 
6.5 ft. high ? 

82. How many rods of fence will be required to inclose a tract 
of land 2 mi. 45 rd. long and 225 rd^-wide ? 1,820. 

83. A company of immigrants purchased a tract of western land 
^•8 mi. X 1.75 mi. in extent. How many acres in the tract ? 

84. Allowing that 4 persons can stand on 1 square yard of ground, 
how many people can stand in a street 15 rd. long and 86 ft. 
wide? 3,850. 

6* 
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3. KmdRA-wagbt md poaDdi mq' be nad togctiMT as pounds, «r the 
poimd* may be rad >■ 1hii«*»ih*»Im of ■ bandred-v^lit. Thas, 4 cwt. SS 
po<ndiiatf>ni^vCSCm.;5T.17cin.»Ib. is 5 T. ITO lb., or ST. 
17J»cwt. 

nk ISm mi^t of a tnishd <rf tbe |iriiic^i*l Idnds of 
grain fliid seeds lias been fixed by statote in man; of tho 
Steiea, w Bhown in the foDowiiig 

AVoaxDurois bcshel tahlk. 



Tabie XII.— Troy Weight, 

233i The table of Tioy weight consiBts of the denomina- 

tions pounds, onnces, pennyweights, and grains. These 

denominations are nsed in weighing the preoions metals 

and jewels, and in philosophical experimente. 

&i gr. Cgrainb) are 1 pwt. (petmyweight.) I 1 lb. ia 12 o& 
20 pwt " 1 oz. 1 oz. " 80 pwt. 

13 oz. " 1 lb- I 1 pwt " H gr. 

SCA1.B. — Ascending, 24, 20, 12; descending, 12, 20, 24. 

Noia. — FbyBiciaiiB In presciiblng, and apothecaries In mixing, medictnoa 
tbat are dr;, divide tbe Troy ponnd according hi the following tabic of 

AFOTBEOAniEB' WEIOHT. 

30 gr, (gndns) are 1 so. or 3 (acrople.) 
8 3 " Idr.or I (dram.) 

8 5 " loE-ot S (onncc.) 

12 S " lib (pound.) 

Diy medldnes are sold bj avoirdnpoU welgbt. 
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EXJEMCiaJES, 

28. Read 5 T. 16 cwt. ; 33 T. 1 cwt. 54 lb. 7 oz. ; 3 T. 375.26 lb. 

29. Read 4 lb. 7 oz. 10 pwt. 20 gr. 

30. Write fifty tons two hundred seven and five tenths pounds. 

31. Write 6 pounds 4 ounces 19 pennyweights 12 grains. 

TnOBXiBXa, 

95. 7 T. 15 cwt. 45 lb. ^ oz. are how many ounces ? 248,729. 

96. Change 1,999 oz. to hundred-weight. 1 act. 24 lb. 15 oz. 

97. How many grains are 1 lb. 9 oz. Troy weight ? 10,080. 

98. Reduce 5,190 grains to ounces. 10 oz. 16 pwt. 6 gr. 

99. One day, 9 T. 56 lb. of Oswego corn-starch were packed in 
pound papers. How many papers were put up ? 

100. A jeweler made 456 finger rings, each containing 4.25 pwt. 
of gold. How much gold did he use ? 

101. Reduce .6 gr. to the decimal of an ounce. 

102. 11 oz. 11 pwt. 11 gr. are how many grains ? 

103. One year the Lebanon Shakers put up 2 T. 16 cwt. 95.75 lb. 
of garden seeds in papers, each containing .25 of a pound. How 
many papers of seeds of this weight did they put up ? 

104. .00021 T. is what decimal of a pound ? .42 Ib.=6.72 oz. 

105. One spring a Vermont farmer made 17,268 oz. of maple 
sugar. How many tons did he make ? 6 T, 79.25 lb, 

106. Reduce .003125 lb. Troy to the decimal of a grain. 

107. What is the length of a roll of gold wire that weighs 2 lb. 
9 oz., if it weighs 1 gr. to the foot ? S mi. 

108. How many pounds of bluing will a manu&cturer use in 
putting up 845,000 1-ounce boxes ? 

52812.5 lb. = 26 T. 812 lb. 8 oz. 

109. A wholesale dealer bought 2 T. 8 cwt. of carpet tacks in 
8-oz. papers. How many papers of tacks did he buy ? 9,600. 

110. .375 lb. = how* many pennyweights? 

111. 1,250 flat-irons, weighing 5 lb. each, weigh how many tons ? 

3.125 T.^ST. 250 Vb. 
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The year is diyided into 12 calendar months^ and th^ase 
are divided into 4 seasons. 

SEASONS. SIONTHS. ABBaXTIATIONB. DATS. 



Winter. \ ^^^ 


mo. 


January, 


Jan. 


81 


( 2d 


u 


February, 


Feb. 


28 or 29 


C 8d 


(( 


March, 


Mar. 


81 


Spring, i 4th 


11 


April, 


Apr. 


30 


I 5th 


u 


May, 




81 


C 6th 


(C 


June, 




80 


Summer. ^ 7th 


(( 


July, 




81 


' 8th 


(( 


August, 


Aug. 


81 


C 0th 


it 


September, 


Sept. 


80 


Autumn, i 10th 


u 


October, 


Oct. 


81 


'nth 


It 


November, 


Kov. 


80 


Winter. 12th 


a 


December, 


Dec. 


81 


Notes.— 1. February has 28 days in a common 


I year, and 29 in a leap-ye^^^ 


2. In most business transactions, 30 days are regarded as a month. 



X!XJEBCI8JE8. 

82. Eead 5 yr. 4 mo. 15 da. ; 8 wk. 5 da. 10 h. 45 min. 30 sec. 

33. Read 12 yr. 134 da. 17.35 h. 

34. Write 4 years 9 months 8 days 30 minutes 15 seconds. 
36. Read June 10, 1869 ; Aug. 17, 1812 ; Dec. 21, 1875. 

112. How many minutes in the three spring months of a common 
year? 132,480. 

113. How many hours from Independence day at noon, to 
Christmas day at noon ? ^ TtS, 

114. Reduce 573,596 min. to higher denominations. 

56 wk, 6 da, 7 It. 56 min. 

115. How many seconds in a solar year? 

116. How long a time will it take a clock that ticks once every 
second, to tick one million times ? 11 da. 13 h. 46 min. 40 sec 

117. My watch ticks 4 times each second. How many times will 
it tick in a leap-year ? 

118. 8 wk. 6 da. 28 h. 30 min. 45 sec. are how many seconds ? 
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Table XVI.-'Baper. 

215* The table of paper consists of the denominations 
bales, bundles, reams, quires, and sheets. These denomi- 
nations are used in the paper trade. 



24 sheets are 1 qnire. 

20 quires " 1 rm. (ream.) 

2 rm. " 1 bundle. 

5 bundles ** 1 bale. 



1 bale is 5 bundles. 
1 bundle " 2 rm. 
1 rm. ** 20 quires. 
1 quire '^ 24 sheets. 



Scale.— Ascending, 24, 20, 2, 5; descending, 5, 2, 20, 24. 

Note.— Paper is bought at wholesale by the bale, bundle, and ream ; and 
at retail by the ream, quire, and sheet. 

Table XVII.— Copying. 

246* Lawyers' clerks and copyists in public offices are 
often paid by the folio for making copies of legal papers, 
records, and documents. 

72 words are 1 folio, or sheet of common law. 
90 " " 1 " " " " chancery. 

Tahle XVIIL—Books. 

217* This table consists of the terms used to indicate the 
number of leaves of a book made from one sheet of paper. 

When a sheet is The book is 

folded into called 

2 leaves, a folio, 

4 " a quarto or 4to, 

8 " an octavo or 8vo, 

12 " a duodecimo or 12mo, 

10 " a 16mo, 

18 " an 18mo, 

24 " a24mo, 

82 " a 82mo, 

64 " a 64mo, 

Note.— A shoot of medium size print paper is 23 X 36, 24 X 87.6, or 25 
33 inches. Thcso arc the sizes commonly used for printed books. 



And 1 sheet of 


papei 


'makes 


4 


pp. 


(pages.> 


8 


it 




16 


(t 




24 


M 




82 


C( 




86 


(( 




48 


(C 




64 


C( 




128 


it 





144 



COMPOUND NUMBERS. 



250» The Metric System of Weights and Measures. 

In the year 1866, the Congress of the United States 
passed a bill authorizing the use- of a new system of 
weights and measures. In this system the principal de- 
nomination is the Metre, from which all the other denom- 
inations in all the tables are deriyed. Hence, this system is 
called the Metric System, 

The principal denomination for the Measure of Surface 
is the Are; for the Measure of Capacity, the Litre; and for 

Weight, the Cfram. see Manual 

The lower denominations in each table are tenths, hun- 
dredths, or thousandths of these ; and their names are 
formed by prefixing deci, centi, or milli to the name of the 
principal denomination. 

The higher denominations are 10, 100, 1,000, or 10,000 
times the principal denomination of any table ; and theiir 
names are formed by prefixing deka, hedo, Mo, or myria to 
the name of that principal denomination. 



TABLE OF DENOMINATIONS AND THEIB EELATIVE VALUES. 



PBEFIXES POS 
LOWER DENOMINATIONS. 

MiUi (mill-ee) .001 of 
Centi (sent-ee) .01 of 
JDeci (des-ee) .1 of 



NAMES OF 

PEIMOIPAL 

DENOMINATIONS. 

Metbb (mee-ter) 
Abe (are) 
Litre (li-ter) 
Gbam 



PREFIXES FOB . 
UIOUES DENOMINATIONS. 

DeM (dek-a) lO 

ffecto (hec-to) lOO 
KUo (kill-o) 1,0(K> 
Myria (mir-e-a) 10,000 



MEASUBES OF LENGTH. 



10 millimetres are 
10 centimetres " 
10 decimetres " 
10 metres " 

10 dekametres " 
10 hectometres " 
10 kilometres " 



1 centimetre. 
1 decimetre. 
1 metre. 
1 dekametre. 
1 hectometre. 
1 kilometre. 
1 myriametre. 



1 millimetre 
1 centimetre 
1 decimetre 
I METRE 
1 dekametre 
1 hectometre 
1 kilometre 
1 myriametre 



IS 



.001 metre. 
.01 metre. 
.1 metre. 
S9,S7 iruihes. 
10 metres. 
100 metres. 
1,000 metres. 
" 10,000 metres. 



(( 



a 



i( 



a 



(C 
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100 centares are 1 are. 
100 ares " 1 hectare. 



MEASURES OF SURFACE. 

1 centare is .01 are. 

iA 100 sq. metres, or 
( 119,6 sq. yd. 

1 hectare " 100 ares. 



I ARE 



MEASURES OF GAPACTTT. 



10 millilitres are 1 centilitre. 
10 centilitres " 1 decilitre. 
10 decilitres " 1 litre. 

10 litres " 1 dekalitre. 



10 dekalitres " 1 hectolitre. 
10hectoUtre8«|lJ^^t'«'*" 



1 millilitre is .001 litre. 

1 centilitre " .01 litre. 

1 decilitre " .1 litre. 

' 1 cu. decimetre, or 
I LITRE *M S .908 dryqt. 

, \ L0567 liquid qt. 

1 dekalitre " 10 litres. 

1 hectolitre " 100 Utres. 

1 kilolitre 
or stere 



(•• 



1000 litres. 






10 milligrams are 
10 centigrams " 
10 decigrams 
10 grams 
10 dekagrams 
10 hectograms " 
10 kilograms ) « 

or kilos S 
10 myriagrams " 

10 quintals " j 



WEIGHT. 



1 centigram. 
1 decigram. 
1 gram. 
1 dekagram. 
1 hectogram. 
1 kilogram. 

1 myriagram. 

1 qnintal. 

1 millier, 
or tonneau. 



it 



a 



u 



1 milligram is 
1 centigram " 
1 decigram 
I GRAM 
1 dekagram 
1 hectogram 
1 kilogram or jt 
I KILO 

1 myriagram " 
1 quintal 
1 millier 



u 



I 



u 



u 



.001 gram. 

.01 gram. 

.1 gram. 

15,432 grains, 

10 grams. 

100 grams. 

1000 grams, or 
2,2046 pounds, 

10 kilos. 

100 kilos. 

1,000 kilos. 



Note.— The weights and measures of this system have not yet come hito 
^e hi this country. They are in general use in France, Belgium, Spain, 
*^d Portugal ; and their use has been legalized by Great Britain, Italy, 
Norway, Sweden, Greece, Mexico, and most of the South American gov- 
enunents. 
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SECTION III. 

;d D D I T I O J\r. 

2j|l» Ex. What is the stun of 1 wk. 4 da. 18 h. 45 min., 
5 wk. 14 h. 30 min., 2 da. 20 h. 25 min., 9 wk. 4 da. 11 h., 
and 3 wk. 9 h. 8 min. ? 

Explanation. — Since only like soLunow. 

orders of units in different nnm- ^ ^^- ^ ^^- ^^ ^- ^ ^*'^- 
bers can be added (see 39, 11.), ^ ^o 25 

we write the nxunbers with like 9 ^ 11 
denominations — or orders oi 3 9 8 

units — in the same columns. 19 y^k, 6 da. 1 h. 43 min. 
Then, commencing at the right, 

we add the units of each denomination, in order, from the 
lowest to the highest. The sum of the minutes is 108, or 
1 h. 48 min. We write the 48 min. as the minutes of the 
sum, and add the 1 h. with the hours of the given numbers. 
The sum of all the hours is 73, or 3 da. 1 h. We write the 
1 h. as the hour of the sum, and add the 3 da. with the 
days of the given numbers. The sum of all the days is 13, 
or 1 wk. 6 da. We write the 6 da. as the days of the sum, 
and add the 1 wk. with the weeks of the given numbers. 
The sum of all the weeks is 19, which we write as the weeks 
of the sum. The result, 19 wk. 6 da. 1 h. 48 min., is the 
sum required. 

In integers and decimals, the units of each order are 
added separately, and 1 is added or carried to the next 
higher order, for every 10 in the sum of the order added. 
(See 39, HI.) 

In compound numbers the units of each denomination — 

or order— are added separately, and 1 is added or carried 

to the next higher denomination, for as many units in the 

sum of the denomination added, as equal 1 of the next 

mination. That is. 



ADDITION. 147 

L In addition of integers and decimals, the carrying unit is 
uniformly 10 ; and, 

IL In addition of compound numbers, the carrying unit in 
any denomination is that number in the scale ichich equals 1 (f 
the next higher denomination, 

252. Upon tbese principles is based the 

^uie for jLddition of Compound lumbers* 

L Add the units of each denomination separately, and when 
the sum is less than a unit of the next higher denomination, 
torite it in the resuU, 

H. When the sum of the units of any denomination is equal 
to one or more units of the next higher denomination, unite the 
excess in the result, and add the number of units of the higher 
denomination with the given units of that denomincUion, 

1. In four days a gardener sold 12 bu. 3 pk., 10 bu. 3 pk., 8 bu. 
1 pk., and 7 bu. 3 pk. of peas. How many peas did he sell ? 

2. A milkman sells in 6 successive days 200 qt. 1 pt., 220 qt., 
215 qt 1 pt., 208 qt., 199 qt., and 187 qt. 1 pt. of milk. How many 
gallons does he sell ? S07 gat. 2 qt, 1 pt. 

(8) (4) (5) 

26 lb. 8 oz. 18 pwt. 12 gr. 18° 16' 21.8" £17 6s. 6d. 

15 6 11 25 56 45 82 15 9 

9 22 87 45 89.75 487 00 11 1 far. 

14 8 17 9 16 3 2 

6. One winter, a wood-cutter chopped 7 piles of wood, that 
measured 29 cd. 6 cd. ft. 8 cu. ft., 88 cd. 4 cd. ft., 31 cd. 2 cd. ft. 
4 cu. fl^, 48 cd. 7 cd. ft., 21 cd. 3 cd. ft. 4 cu. ft., 84 cd. 7 cd. ft., 
and 88 cd. 2 cd. ft. How much wood did he chop ? 238 cd, 

7. A coal dealer bought at the Scranton coal mines in Pennsyl- 
vania 108 T. 13 cwt. 1 qr. 16 lb. of stove coal, 87 T. 7 cwt. 2 qr. 
26 lb. of chestnut coal, 76 T. 19 cwt. 3 qr. 4 lb. of large egg coal, 
69 T. 3 qr. of small egg coal, and 41 T. 19 cwt. 22 lb. of lump coal. 
How much coal of all kinds did he buy ? * 384 T, 3 qr. 6 lb. 
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yards, we reduce the .5 yd. to units of lower denomina- 
tions. .5 yd. = 1.5 ft., and .5 ft. = 6 in. We write the 1 ffc. 
tinder the 2 ft. ahready obtained, and the 6 in. at the right 
of the 1 ft Then, commencing again at the right, we add 
the inches, feet, and yards of the two partial results, after 
which we proceed with the remaining denominations of the 
given numbers. 

17. Add 17 mi. 196 rd. 5 yd. 1 ft., 3 mi. 12 rd. 3 yd. 2 ft. 6 in., 
1 mi. 76 rd. 4 yd. 1 ft. 4 in., and 2 mi. 156 rd. 6 yd. 2 ft. 8 in. 

24 mi. 123 rd, 3 yd. 



-*• ♦ •->- 



SECTION IV. 
s ir:s T^^ c Tioj\r. 

253. Ex. 1. From 17 yd. 1 ft. 9 in. take 9 yd. 2 ffc. 5 in. 

ExpidLNATioN. — Since only like orders 
of units in different numbers can be sub- soLimoN. . 

tracted the one from the other (see 52, ^'^ 2/^- ^fl* ^ ^^* 

H.), we write the numbers with the 

denominations of the subtrahend under ^ 2/^* ^f^- -i- ^^' 
like denominations — or orders of units 
— of the minuend. Then, commencing at the right, we sub- 
tract the units of each denomination of the subtrahend 
from the like denomination of the minuend, in order, from 
the lowest to the highest. 5 in. from 9 in. leave 4 in., which 
we write as the inches of the remainder. Since we can not 
subtract 2 ft. from 1 ft., and since the difference will not* be 
affected by adding the same number to both minuend and 
subtrahend (see 62, III.), we add 3 ft. to the 1 ft. of the 
minuend, and 1 yd. (= 3 ft.) to the 9 yd. of the subtrahend. 
We then subtract 2 ft. from 4 ft., and 10 yd. from 17 yd., 
writing the 2 ft. and the 7 yd. as the feet and yards of the 
remainder. The result, 7 yd. 2 ft."4 in., is the remainder 
required. 
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S57» Stule /or Multiplication of Compound J^umbers. 

I MvUiply the units of each denomination by the whole 
^vJiipliery as in integers and decimals^ 

DL Carry from a lower to a higher denomination in the pro- 
dud, for that number in the table or scale corresponding to the 
denomination multiplied, as in addition of compound numbers. 

1. How mach seed wheat will it take to seed 93 acres, using 1 
bo. 3 pk. 4 qt. to the acre * 17 ^ hu, 1 pTc. 4 qt, ' 

2. How much will 25 doz. pocket-knives cost, at £3 2 s. 6 d. a 

dozen? £78 2 8, 6 d, 

(3) (4) (5) 
22 cd. 7 cd. ft. 12 cu. ft. 2° 43' 19" 6 mi. 37 ch. 56 1. 
9 127 14_ 

6. What is the weight of 6 sets of silver forks, each fork weigh- 
ing 1 oz. 15 pwt. 12 gr. ? 6 lb, 3 oz. IS pwt 

7. A stone-mason contracts to build the cellar walls for 13 dwell- 
ings. If it takes 7 cd. 5 cd. ft. 4 cu. ft. for each cellar, how much 
stone will it take for all of them ? 99 cd, 4 cd' ft- 4 cu- ft- 

8. If in digging the cellars, 76 cu. yd. 15 cu. ft. of earth be taken 
from each, how much earth will be taken from all of them ? 

995 eu, yd, 6 cu. ft, 

9. A butcher slaughtered 18 sheep, and their average weight 
was 85 lb. 15 oz. What was their total weight ? 

10. A train of 63 coal cars was loaded at a coal mine in Penn- 
^Ivania, 3 T. 5 cwt. 2 qr. of coal being put upon each car. How 
much coal did the train carry ? 

11. Multiply 27 mi. 218 rd. 4 yd. 2 ft. 8 in. by 145. 

3,914 mi, 58 rd, 4 yd. 2ft, 8 in. 

12. I^ 5 men can make 38 rd. 5 yd. of post-and-rail-fence in a 
day, how much fence can they build in 30 days ? 

3 mi, 207 rd, 1 yd, Ift, 6 in, 

13. A piece of land near a city was divided into 38 lots, eac^ 
containing 50 sq. rd. 24 sq. yd. How much land was there in i 
piece ? 12 A. 10 «q. rd. V^ wi- M^ 



DIVISION. 169 

Ex. 3. 105 wk. are how many soLvnoir. 

limes 3 wk. 4 da. ? 105 wk. = 735 da. 

Explanation. — After dividing ^ ^^- ^ ^^« = ^^ ^• 
all the units of the dividend, we 
annex a decimal cipher to the 
lemainder, and continue the 
division as in decimals. ^oK 



735 da. 
50 



25 da. 

[29.i 
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7. I have a measure that is 5 ft. 8 -^^ 
in long. How many times the length 

of my measure is a pole 10 yd. 7 ft. 4 in. long ? 

8. If a man feeds his horse 1 pk. 6 qt. of oats a day, how long 
will 5 bo. 1 pk. last him ? 12 days. • 

9. A joiner nsed 3 gro. 7 doz^ 2 screws in hanging and trim- 
ming the doors of a house, using 1 doz. 5 screws to each door. 
How many doors were in the house ? 22. 

10. At how many loads can a teamster draw 93 cd. 1 cd. ft. 8 
cu. ft. of wood, drawing 1 cd. 3 cd. ft. 8 cu. ft. at a load ? 

11. How many demijohns, each containing 8 gal. 2 qt. 1 pt., can 
be mied from 97 gal. 8 qt. 1 pt. of wine ? 27. 

260* Upon the principles deduced in 2S8^ 259> is based 
the 

^ule for S>ivision of Compound JYumders. 

I When the divisor is an abstract number. 

1. Divide the units of each denomination separately, and 
'''nfe the severed results for the same denominations of the 
^^^Gtient. 

2. Beduce each partial remainder to the next lower denomi- 
^ion, and add to it the units of that denomination, for the next 
portid dividend. 

H When the divisor is a compound or a concrete number. 

Reduce both dividend and divisor to the lowest derwmirudi^ 
^^(i^ined in either, and divide as in integers and decimals. 
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SECTION VII. 

^^JTIBW T^O:SZ£JMS IJ\r C0M1^0lTJ\ri> 

1. How many yards of carpeting will be required to cover a 
floor 24 ft long and 18 ft. wide ? J^S. 

2. A note dated June 17, 1865, was made payable January 10, 
1866. How long had it to run ? 

3. How many bushels of wheat can a farmer store in a molasses 
hogshead which will hold 128 gallons ? 131m. 3 ph. 

4. A manufacturer of patent medicine puts 13 23 10 gr. of cal- 
omel into each bottle of medicine. How much calomel does he use 
for 60 dozen bottles ? iia . 5 1 ^ 3 . 

5. If I start at latitude 15*" 85' 40'' north, and travel due north 
2,159 geographic miles, in what latitude will I be ? 

5r 3Ji! JiO" north. 

6. What js the capacity in bushels of a bin 8 ft. long, 7 ft. wide, 
and 6 ft. deep ? 270. 

7. A gardener raised 31 bu. 1 pk. 5 qt. of marrowfat peas for 
seed, and put them up in papers, each holding .25 pt. How many 
papers did he put up ? 

8. How many pieces of ribbon, each 1 eighth of a yard long, can 
be cut from 5 pieces, each containing 35 yd. 3 qr. ? 

9. An apothecary pays $3.50 per pound avoirdupois for 5 pounds 
of rhubarb. If he sells it in prescriptions, at the rate of $.30 an 
ounce, how much does he gain ? 

10. What is the weight of 1,250 barrels of flour? 

122.5 T. = 122 T. 10 cu>t. 

11. How many pump logs, each 12 ft. long, will it require to 
bring water to my house £rom a spring 1.375 miles distant ? 

12. How many bunches of lath will be required for the walls of a 
room 18 ft. long, 15 ft. wide, and 12 ft. high? 

13. In dicing a ditch 120 rd. long and 3 ft. wide, 1,320 cu. yd. 
of earth were removed. How deep is the ditch ? 6 ft 

14. How many more minutes in the summer months than in the 
winter months of a common year ? 
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34. A milkman furnishes 420 qt. of milk daily to the customers 
on his route. How many barrels of milk does he furnish in 2 
weeks ? 

85. A man bargained for 3 qt. of blackberries daily during the 
blackberry season, which lasted 21 days. How many berries did 
he buy ? 

36. How many square yards in the four walls of a room which is 
40 ft. long, 30 ft. wide, and 20 ft. high ? 

37. How many square yards in the ceiling of the same room ? 

38. A coal dealer bought 225 tons of coal, at $4.75 per gross ton, 
and retailed it for $8.50 per net ton. What was his gain ? $569M. 

39. How much land is there in a field that is 11 x 13 ch. ? 

40. Reduce 1,000,000 cu. in. to higher denominations. 

41. Eeduce 1,000,000 sq. in. to higher denominations. 

^5 sq, rd^ 1^.75 sq. yd. 5 sq.ft. 64 sq. in^ 
or 25 " 15 « S " 28 « 

42. A farmer raised 5 acres of potatoes, which yielded 175 bush- 
els to the acre. He sold them to a grocer for $2.75 a barrel. How 
much did he receive for them ? 

43. How many days were there in the last century ? 

44. How many seconds in the circumference of a cart wheel ? 

45. A printer used 8 rm. 2 quires 12 sheets of paper for quarter- 
sheet posters. How many posters did he print ? 6,000. 

46. 10,000 silver dollars, of 412.5 gr. each, weigh how many 
pounds ? 716 lb. 1 oz. 15 pwt. 

47. A farmer sold 25 T. 15 cwi of hay for $8.37J per load of 
1,125 lb. How much did he receive ? 

48. If you were to count 80 1-dollar bills every minute, for 10 
hours a day, how long would you be in counting $1,000,000 ? 

49. A fruit-dealer bought 3 bu. 3 pk. (=3.75 bu.) of cranberries, 
at $6.75 per bushel, and retailed them at $.25 per quart, tin meas- 
ure. What was his profit ? $9.68^. 

50. A produce dealer buys 5,600 bu. of oats in St. Louis, Mo., (^ 
f .37J^, and sells them in New Haven, Conn., ® $.75. How much 
are his profits, freights being $.31J per bu., payable at St. Louis ? 

$1,W0. 
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2C9. A Common MulHpte of two or more numbers 
is a number of which each of the given numbers is a factor. 
^Thus, 32 is a common multiple of 4, 8, and 16. 

270. The Z^east Common MutHple of two or more 
xiumbers is the least number of which each of the given 
Slumbers is a factor. Thus, 30 is the least common multiple 
of 3, 5, 10, and 15. 



♦t ♦ ♦» 



SECTION II. 

CMAJVGBS OJF DiriDBJ\rD ciJVD DIVISOR. 

271. The value of the quotient depends upon the values 
of both dividend and divisor^ Hence, any change in either 
of these terms must produce a change in the quotient. 



CASE I. 
Changes of Dividend. 



2y.S0 \5 



60 {5 
12=2 X 6 



7x30 [S 
210 {5 
4^=7x6 



272. The quotient 30 [ 5 
of30-4-5is6. If Q 
we multiply the div- 
idend by 2, and di- 
vide the product (60) by 6, the quotient is 12, or 2 times 6. 
Again, if we multiply the dividend by 7, and divide as 
before, the quotient is 42, or 7 times 6. Hence, 

Multiplying the dividend multiplies the quotient. 



273. The quo- SO^ { 3 
tient of 30 -f- 3 is j^q 
10* K we divide 
the dividend by 



30-^2 {3 



15^{3 
6=10-^2 



30-r-S [ 3 



6 [3 
2=10-^5 



2, and then divide the quotient (15) by 3^ the result is 5, or 
10 -4- 2* Again, if we divide the dividend by 6, and then 
divide the quotient (6) by 3, the result is 2, or 10 -f- 5. 
Hence, ' 

Dividing the dividend divides ike qttotieTil. 
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Ex. 2. Divide 21 x 64 by 56. 

Explanation. — Canceling the common fac- ^^"^^^rT^ kr 

tor, 7, we have 3 x 64 for a new dividend, ^ — 

and 8 for a new divisor. Then, canceling SxOJ/, {^8 

the common factor, 8, we have 3x8 for a 3x8 \^1 

dividend and 1 for a divisor. The product 2A 
of 3 X 8, or 24, is the required quotient. 

Note. — From this solution and explanation we learn that, 
When either dmdend or dvoisor is canceled^ a 1 helonga in itej^lace, 

Ex. 3. Divide the product of 24, 80, 9, and 12.8, by the 
product of 3.2, 144, and 16. 

Explanation. — The fac- ''^^ somnoir. 

tors of the divisor may k q 2 f 

be written at the right ^^ x «0 x x <rt j5 [MxW/<x^0 

of those of the dividend, 5x3x2 = 80 
as shown in the First 

Solution ; or under those "^^ boluwon. 

of the dividend, as shown K a 4 

in the Second Solution. ;g^ x ?0 x x 1%.$ __ 

When a factor is can- ~t~t — rr; — -—=Sx3x2z=30 

celed, we draw an ob- ^ 

lique line across it. j5 

1. The dividend is 714, and the divisor 42. What is the quotient ? 
3. What is the quotient of 21 x 13 divided by 7 ? 

3. How many times is 11 x 15 contained in 825 ? 

4. Divide 28 x 7.2 by 18. l^.Q. 

5. The factors of a dividend are 8, 25, and .45 ; and of a divisor, 
15, 2, and 1.2. What is the quotient ? ^.5. 

6. How many tons of hay ,at $10 a ton, must be given in ex- 
change for 16 tons of coal at $5 a ton ? 

7. In how many days can 45 men do as much work as 63 men 
can do in 35 days? J^. 

8. If a mechanic can earn $88 in 28 days, how much can he earn 
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9. I rent a store 18 months for $2,400. What is the rent per year? 

10. If 15 acres of land produce 420 bushels of wheat, how much 
wheat will 35 acres produce, at the same rate ? 

11. A ship's crew of 89 men have provisions enough to last them 
76 days. If the crew is increased to 57 men, how long will the 
provisions last them ? 52 days, 

12. In building a church, 9 bricklayers laid 407,880 bricks in 55 
days. At the same rate, how many bricks can 11 bricklayers lay 
in 60 days? 

1 3. If a telegram of 2,790 words can be transmitted in 45 min- 
utes, how many words can be telegraphed in 72 minutes ? JtfJfiJ^ 
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SECTION III. 

281. The right-hand figure of any even number is 0, 2, 4, 
6, or 8. Hence, 

Property L Any number is dirnsible by 2^ when its nght- 
hand figure is 0, 2, ^ 6, or 8. (See 262.) 

282. The right-hand figure of the product of any even 
number of times 5 is ; thus 2 x 5=10, 6 x 5=30, 14x5= 
90. The right-hand figure of any odd number of times 5 is 
6 ; thus, 3 X 5=15, 7 x 5=35 ; 19 x 5=95. Hence, 

Property II. Any number is divisible by 6, when its right- 
hand figure is or 5. 

383i Any number expressed by more than one figure may 
be separated into two parts, one of which is a multiple of 
some power of 10, and the other is ones. Thus, 66=60 + 6, 
or 6 times 10* and 6 ones ; 256 = 200 + 56, or 2 times 10» 
and m ones ; 3266 = 3000 + 256, or 3 times 10' and 256 
ones ; and so on. Hence, 

Property 1 1 1. Any number is divisible by any power of 2 

or 5, when the number expressed by as many of its right-hand 

figures as equal the index of the power is divisible by 2 or S. 

8 



170 FACTORS AND MULTIPLES. 

28l« The number 54678, and the Bum of the numbers 5, 
4, 6, 7, and 8 (the digits of 54,678), are divisible by 3. The 
number 12,348, and the sum of the numbers 1, 2, 3, 4, and 
8, are divisible by 9. Hence, 

Pbopebtt IV. Any number is divisible by 3 or 9^ when the 
sum of its digits is divisible by 3 or 9, 

285, We can divide 84 by 3, and the result (28) by 7. 
We can also divide 84 by 21, the product of 3 times 7. 
Again, we can divide 756 by 4, the result (189) by 3, and 
this result (63) by 7. We can also divide 756 by aU the 
successive divisors, 4, 3, and 7, and by their product, 84. 
Hence, 

Property V. Any number which is divisible by two or more 
factors successively, is also divisible by each of the factors, and 
by their product. 

Note.— A number may be divisible by two or more factors, and not be 
diyisible by their product. Thus, 24 is divisible by 8 and by 12, but not 
by their product, 96. 

286. If we divide any number by one of its prime fac- 
tors, and divide the result by another prime factor, and so 
on, until the quotient is 1, we shall use all the prime factors 
of the number for divisors. Thus, 72 -h 2 = 36, 36 -=- 2 = 
18, 18 -J- 2 = 9, 9 -T- 3 = 3, 3 H- 3 = 1. The factors used as 
divisors are 2,. 2, 2, 3, 3; and their product, 72, is divisible 
by the product of any number of these factors. Hence, 

Property VI. Any number is divisible by the product of any 
tvx) or more of its prime factors, 

287f The factors of 6 (2 and 3) are contained in 12 
(=2 X 6), 18 (= 3 X 6), 30 (= 5 X 6), 54, 96, or any num- 
het of times 6. Hence, 

Property VII. Any factor of a composite number is con- 
tained in any number of times that number. 



PBIMENUMBEBS. 171 

288t Since 35 is 5 times 7, and 21 is 3 times 7, 35 + 21, 
or 56, is 5 times 7 + 3 times 7, or 8 times 7 ; and 35 — 21, 
or 14, is 5 times 7 — 3 times 7, or 2 times 7. Hence, 

Property VIIL Any factor common to two numbers is also 

a factor of their sum, and of their difference. 

Note. — ^These properties apply more generally to uumbers in the deci- 
mal scale ; but to a limited extent to compound numbers also. 
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SECTION IV. 

289* All even numbers except 2, and all odd numbers end- 
ing in 5 except 5, are composite. (See 263, 28?.) Hence, 

Th^ rigM-hand figure of a prime number is 1, 3, 7, or 9. 

290* Since 2 is a factor of 4 and of 6, it is a factor of 2 + 
€ and of 4 + 6, and of 2 or 4 + any number of times 6 ; 
and, since 3 is a factor of 6, it is a factor of 3 + 6, and of 
3 + any number of times 6. (See 287, 288.) 

An the remainders that can be obtained in dividing num- 
bers by 6 are 1, 2, 3, 4, and 5 ; and we have just shown 
that, when the remainder is 2, 3, or 4, the number divided 
is composite. Hence, 

When any prime number is divided by 6, the remainder is 
1 or 6. 

1. Which of the numbers 19, 45, 67, 91 are prime numbers ? 

2. Of the numbers 103, 136, 181, 217, which are prime numbers ? 

3. Which of the numbers 111, 138, 14.7, 149, 219, 3.42, are com- 
posite numbers ? 

4. Which of the seven numbers 293, 371, 385, 440, 524, 617, and 
713 are prime, and which composite numbers ? 

6. Determine which are prime, and which composite, of the 
numbers 911, 973, 103.3, 10.57, 8373, 8.407, 858.41. 

6. Find all the prime numbers less than 100. 
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1. Find tlie prime factors of 540. S, 2, 5, 3, 3, 3, 

2. What are the prime factors of 1,650 and 1,755 ? 

8. Separate 1,836 into its prime factors. 2, 2, 3, 3, 3, 17. 

4. Separate 945 and 3,990 into their prime factors. 

6. What are all the factors or divisors of 84 ? There are ten. 

6. What are the prime, and what the component factors of 164 ? 

TTi^e are 3 prime^ and 2 component factors, 

0-A.se II, 
Common Factors or Divisors. 

293f Ex. 1. Find a common divisor of solution. 

15, 25, and 40. g=J^J 

Explanation. — ^We separate the given /6^=5x^x^x^ 
numbers 15, 25, and 40, into their prime 
&ctol:s, and find that 5 is a divisor of each number. (See 26S.) 

Ex. 2. Find all the common divi- bolittiok. 

sorsof 54 and 72. 6i=2x3x3x3 

Explanation. — We separate the 72=2x2x2x3x3 
numbers 54 and 72 into their prime o ^ ©_.^ 

factors, as in Ex. 1, and we find that ^ x 3=9 

2, 3, and 3 are common factors, and 2x3x 3=18 
are therefore common divisors (see 

266). Since 2, 3, and 3 are common factors, 6 or 2 times 

3, 9 or 3 times 3, and 18 or 2 times 3 times 3 are also com- 
mon ^tors (see 286). Hence, 2, 3, 3, 6, 9, and 18 are all 
the common divisors of 54 and 72. 

rjROBZEJirs, 

7. What number is a common divisor of 21 and 86 ? 3, 

8. Find a common divisor of 4.5 and 10.5. i.5. 

9. What are the prime common factors of 20, 32, 56, and 18 ? 

10. Find all the common divisors of 36, 42, and 90. 

11. How many common divisors have 64, 112, 48, and 144 ? Four. 



I 
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C^S£2 III. 
Greatest Common Factor or Divisor. 

FIBST METHOD. 

29lf Ex. What number is the greatest common divisor 
of 252, 210, and 168 ? 

Explanation. — We separate the solution. 

numbers 252, 210, and 168 into !^f=!^!><!><^^^ 
their pnme factors, as in Case n. 268=2 x2x2x3x7 
(see 293), and we find, that 2, 3, 2x3x 7=12 

and 7 are the only prime factors 

common to all the given numbers. Since 2, 3, and 7 are 
all the common prime factors- of the given numbers, their 
product, 42, is the greatest common factor of the given 
numbers, and hence is the greatest common divisor re- 
quired. (See 267.) 

SECOND METHOD. 

295. Ex. What is the greatest common divisor of 21 
and 77? 

Explanation. — Since the common di- solution. 

visor of two numbers can not be greater ^^ 

than the less number, we divide 77, the 
gredler number, by 21, the less, and ob- 
tain a remainder of 14. If 14 is a divi- 
sor of 21, it is also a divisor ot 77, 
which equals 14 + 3 times 21 (see 287). 
Dividing 21, the first divisor, by 14, the 
first remainder, we obtain a remainder of 7. Now, if 7 is 
a divisor of 14, it is a divisor of 21, which equals 7 + 14, 
and of 77, which equals 7 + 5 times 14 (see 287). Divid- 
ing 14, the last divisor, by 7, the last remainder, we find 
that 7 is a divisor of 14. Hence, 7 is a common divisor of 
21 and 77 

Having proved that 7 is a common divisor of 21 'and 77, 
we mast now j^toyq that it ia their greatest common divisor. 




21 
3 
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Since any number that is a common divisor of 21 and 77, 
must be a divisor of 14 (see 288), a number greater than 14 
can not be a common divisor of 21 and 77. Again, any 
number that is a common divisor of 14 and 21, must be a 
divisor of 7 (see 288). Hence, 7, the greatest common 
divisor of itself and 14, is the greatest common divisor of 
21 and 77. 

rjROBZEMS. 

13. What is the greatest common divisor of 56 and 84 ? 28. 

13. What is the greatest common divisor of .102 and .153 ? 51. 

14. Find the greatest common divisor of 96, 120, and 168. 

15. What is the length of the longest line that will exactly meas- 
ure two fences, one 96 rods and the other 76 rods long ? 

296* The explanations and solutions given in 294, 295, 
are sufficient to establish the following 

^ule for flndinff a Greatest Common divisor. 

I. Separate the numbers into their prime factors. 

IL MvMply together all the factors that are common. The 
product vrUl be the greatest common divisor. Or, 

Divide the greater number by the less, the first divisor by the 
first remmndeTy the second divisor by the second rem^ainder, 
and so on, until an exact divisor is obtained. This divisor 
win be the greatest common divisor. 

Notes.— 1. By the Second Method, if more than two numbers are given, 
we mnst first find the greatest common divisor of two of them, then of 
their greatest common divisor and another of the numbers, and so on, till 
all the given numbers have been used. The last common divisor obtained 
will be the greatest common divisor of all the given numbers. 

2, Only abstract numbers, or like concrete numbers of the same denom- 
ination, can have a common divisor. 

8. The common divisor of two or more concrete numbers may be either 
an abstract or a concret* number. (See 98, 1., n.., mO 
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16. Wbat onmberismcoiBmoAATiKr of t85 and tSO? 5, or fSi 

17. Find a common ^Tiaor of 16 A. and 28 6%. id. 

18. What IS the grealot common dmaor of 135 and 225 1 
10. How many common ^Tiaon baTe 1 pk. and 6 qtt Om, 

20. The ndea of mj gaiden aie 168 It, 280 ft, 182 ft., andSSi 
ft What IB the greatest length of boaida that I can nse in ftndag 
it, without cutting any of them ? Xf/^A 

21. If 288.5 yd. Wamsotta, 567 yd. K. Y. IGlls, and 445.5 ^ 
Lawrence Mills sheetings are in whole pieces of the greatest pos- 
sible eqoal length, how many yaids are tiiere in each piece f JfiS, 
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SECTION VZ. 

COMMOJV MUZ TITZ^S. 

C^SS I. 
Common Mnltiplea or Dividends. 

207» Ex. What number is a common mnltiple or divi* 
dondof 15 and 24? 

Explanation. — Since a common mnltiple soLxmox. 

of 15 and 24 is a number of which both 15 1^ x ^^=^6^ 
and 24 aro factors (see 269), and since any 
product must be a multiple of any set of &ctors which will 
produce it (see 67, 285), we multiply 15 and 24 together. 
Tho product, 860, is the common multiple required. 

1. Find a common multiple of 8, 4, and 6. 

2. Find a common multiple of 6, 7, 82, and 10. 

8. What number is a common multiple of 4.8, 9, and 5.26 ? 

226S, or any integral number of times ^6.8, 
4. What number is a common multiple of |15, $2, and $8.50 ? 

6. Find a common multiple of 1 bu. 3 pk., 1 pk. 4 qt., and 6 qt. 
1 pt. (= 6.6 qt.) » 115 bu, 2 pk. 
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CA.&'Bl II. 
Least Common Multiples or Dividends. 

298* 24 is a common multiple of 4 and 6, because all the 
factors of 4 (2 and 2) and of 6 (2 and 3) are also prime 
factors of 24 (2, 2, 2 and 3). But 2, 2, and 3 are all the 
prime factors required to produce both 4 and 6 ; and a 
number that contains only the prime factors 2, 2, 3, will 
also contain 4 and 6 (see 285). Multiplying these three fac- 
tors together, we have 2 x 2 x 3 = 12 ; and since 12 con- 
tains all the prime factors of 4 and 6, and no other factors, 
it is their least common multiple. 

Ex. Find the least common multiple of 18, 24, and 30. 

Explanation. — Since the least 
common multiple of 18, 24, and ^solution. 

30 must contain only the prime ^|~| x 2x2x3 

factors of these numbers (see 80=2x3x5 

270), we separate each of the 

numbers into its prime factors. Prime Factors required. 

Since 24 has the greatestnum- 2^2x2x3x3x5=360 
ber of prime factors, we next, for 

convenience, write all the factors of 24 (2x2x2x3) in a 
line. Then, comparing the factors of 18 with these factors, 
we fmd that we have all the factors but a 3 ; and we write a 
3 with the prime factors required. Again, comparing the 
factors of 30 with the prime factors required, we find that 
we have all the factors but a 6 ; and we write a 6 with the 
prime factors required. We now have all the prime factors 
of the given numbers, and no others ; and multiplying them 
together, we obtain 360, their least common multiple. 

6. What is the least common multiple of 8, 12, and 14 ? 168. 

7. What is the least common multiple of $16 and |20 ? 

8. Find the least common multiple of .6 and .8. '2J^, 

9. What is the least number of which 75, 325, and 600 are factors ? 

8* 
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299. (Rules for landing Multiples. 

L For a Common Multiple. 

Multiply the numbers together. The product, or any number 
of times the product, wiU be a common multiple. 

n. For the Least Common Multiple. 

1. Separate the numbers into their prime factors. 

2. Multiply together aU the prime factors of that number 
hamng the greatest number of prime factors, and those prime 
factors of the other numbers not found in the factors of the 
number taken. The product will he the least common multiple. 

Note. — Only abstract numbers, or like concrete munbers of the same 
denomination, can have a common multiple. See Mtmii]. 

psosjjjEJirs. 

10. Find a common multiple of 86, 18, 24, and 12. 

11. Find the least common multiple of the numbeis giyen in 
Problem 10. 

12. Find the least common multiple of 2, 8, 4, 6, 8, 0, 12, 16, 18, 
24, 36, 48, 72. lU, 

13. What number is the least conmion multiple of 9, 60, 45, 72, 
15, 35, 18, 12 ? 

14. Find the least common multiple of the nine di^ta. S,520, 

15. What is the least common multiple of 2 yd. 1 ft, and 2 ft 
8 in. ? Srd,Syd,6bi. 

16. What is the smallest sum of money for which a person can 
purchase, either oxen at $85 each, or cows at (35 each ? $595. 

17. A can hoe a row of com in a certain field in 30 minutes, 
B can hoe a row in 20 minutes, and C in 35 minutes. What is the 
least number of rows that each can hoe, in order that all may 
finish together ? 

18. In a fadoTj are three wheels, which reTolye 25, 80, and 50 
times a minute respectively. What is the least time in which aU 
of them will make an exact number of revolutions ? 2 A. SO 
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Dividing both terms of a fraction by the same number does 
tud change its valine. (See 277.) 

319* The deductions in the last six articles are the 

General Principles of J^ractions. 

L Afrajdtion is multiplied by multiplying its numerator or 
dmding its denominator. 

IL A fraction is divided by dividing its numerator or muU 
HpHying iis denominator. 

TTT. Uie value of a fraction is not changed by either mul- 
ikying or dividing both terms by the same number, see ManuaL 

830* In integers, decimals, and compound numbers the 
soccessiye orders of units increase and decrease by fixed 
scales. In fractions the scales (that is, the number of frac- 
tional units required to equal an integral unit) vary with 
every change of the denominator. This feature of fractions 
gives rise to the principal difference between computations 
in fractions and integers, decimals, and compotuid numbers. 
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SECTION II. 
^B^ircTioj\rs. 

0-A.SB3 I. 

Fractions to Lowest Terms. 

321* A fraction is in its Lowest Terms, when its numera- 
tor and denominator are prime to each other ; as |^ |, |, 

23 

When the terms of a fraction are not prime to each 
other, they have some common factor. 

Ex. Beduce ^| to its lowest terms. 
Explanation. — Since the value of a frac- "mt solution. 
tion is not changed by dividing botti texrcia ^^—-fx^^i 
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PSOBLMMS. 

7. Reduce f to sixteenths. ^. 

8. Reduce f to tenths, and to twenty-fifths. 

9. Reduce f to a fraction having 63 for a denominator. 

10. Reduce | to 54ths, and ^ to 84ths. ^|, ^|. 

11. Reduce f , f , and \ to sixtieths. 

12. In -fg are how many twenty-sixths, how many sixty-fifths, 
and how many ninety-firsts ? ^^^ ^^^ |^. 

C^S£2 XII. 
Dissimilar Fractions to Similar Fractions. 

323* Ex. 1. Eednce \ and | to similar fractions. 

Explanation. — ^Fourths can not be sonmox. 

reduced to fifths, nor fifths to fourths. ^J|=/5^ 

But since 4 times 5=20, we reduce \ f^\=z^^ 

to twentieths by multiplying its terms tt/.«/.^ 4 s—js ±2 
by 5 ; and since 5 tmies 4 = 20, we re- 
duce I to twentieths by multiplying its terms by 4. 

Ex. 2. Reduce |, |, and f to similar fractions. 

Explanation. — Since the solution. 

product of the denomina- #xjx7=7V'y 

tors, 3 times 5 times 7, ^x|x?=AV ^ 

= 105, we may reduce fx|x|=//r 

these fractions to 105ths. ttm\o(^ ^ ^ &—-7J> J?4 jul. 
This we do by multiplying 

the terms of the first fraction, |, by 5 and 7 ; the terms of 
the second, |, by 3 and 7 ; and the terms of the third, jf , by 
3 and 5. That is, we multiply the terms of each fraction 
by the denominators of the other fractions. 

From these examples it will be seen that 

ThR devicrrmwJtor of the similar fractions is a common mul- 
tiple of the denominators of all the given fractions. 

Notes. — ^1. Fractions having like denominators are eaid to have a Corri' 
mon JDetiommator. 

2. Reducing dissimilar to similar fractions is sometimes called reducing 
/radima to equivalent/ractions having a common denominoUyr, 
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TnOBI,SMS. 

13. Reduce \ and { to aiimlar fiactiinia. b a 

14. Reduce | and f to similar fractiona. 

15. What rimilar fractions are equal to -I and -^ ? 

16. What similar fractums aie equal to f , f , and | ? 

17. Reduce ^ and -^ to mmilar fractions. j^ _^, 

18. Reduce f , f , f , and \ to rimilar fractions. 

19. Reduce -ffy f , f , and -f^ to equivalent fi^ictions haTing a 
common denominator. |^, j^^, ^|j, f||^. 

20. Reduce f , |, and if^ to equiyalent fractions haying a com- 
mon denominator. 

o-a.se IV, 
Dlasimilar FractionB to Least Similar Fractions. 

821. Since, in reducing diflBimilar to similar fractions, the 
common denominator must be a conuiion multiple of the 
denominators of all the given fractions (see 323), it follows 
that 

ITie common denominator of least similar fractioris mtist be 
the least common multiple of the denominalxyrs of allthegixyen 
fractions. 

325* Ex. Beduce |, \, and ^ solution. 

to least similar fractions. ^=^ x ^ 

Explanation. — We first find p_-^^^ 

the least common multiple of all SxSx^x 2=36 
the given denominators 6, 4, 9, 

to be 36 (see 299). Since 36 is the 36^{6 S6\^i 36 19 

common denominator of the 6 9 4 
least similar fractions that are 

equal to the given fractions |, #x?=M 

•], and ^, we reduce each of ^i^=:/^ 

these fractions to 36ths by Case ^xl=^f 
n. (See 822.) Hence, f, i, #=|f, Z^, ^. 
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!NoTES. — 1. The fractional units of dissimilar fractions are nnlike, but 
fractional unit of their equivalent similar fractions is common. (See 
3mi.) 

2. The fractional nnit of least similar fractions is the greatest fractional 
uxiit common to the giyen dissimlLar fractions. Bee MannaL 

JPnOBJLEMS. 

21. Reduce \ and \ to least similar fractions. ±0.^ as^ 

22. Rednce -^ and -^ to least similar fractions. jl^ .3^. 

23. Wbat are the least similar fractions equal to \ and f ? 

24. What least similar fractions are equal to ^, ^^ -^^ and f ? 

25. Reduce -^j \^ and f to least similar fractions. 

26. Reduce ^, ^, {^, fl, and ^ to least similar fractions. 

U, ih ih U, ih 

27. Wbat is the fractional unit of the least similar fractions to 
"Whicli 1^ f , T^, and -^ can be reduced ? y^^.. 

Improper FractionB to Integers or Mixed NumberB. 

826* Ex. 1. How many ones in ^if- ? 

Explanation. — Since every 7 sev- solution. 

enths are 1, 21 sevenths are as many ^ e&oentha, ^7 sevenths. 
I'fl as the number of times 7 sevenths S 
are contained in 21 sevenths, which 
is 3 times. 

Ex. 2. Eind the value of the improper fraction ^•^-, . 

ExMjmATioN. — Since every 6 fifths are soLunou. 

1, 17 fifths are asmany I's as the number ^l^^f^^ Idffths, 
of times 5 fifths are contained in 17 fifths. S§^ 
The quotient figure is 3 ; and since the 
remainder is always like the dividend (see 109, "Vlll.), and 
the dividend is fifths, the remainder 2, is 2 fifths or f . 
Writing the | at the right of the quotient figure 3, we have 
3|, the value required. 

Or, we may regard the numerator and denominator » 
dividend and divisror, and both concrete Twas&i^T^ ^^sS&s8 
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lower denomination. Thus, the 4 ones corresponds to the 
higher denomination, and the 3 sevenths to the lower. In 
the second or Common Solution we reduce the 4 ones to 
sevenths and add the given 3 sevenths, in the same manner 
as we would reduce 4 wk. 3 da. to days. (See 223.) 

jpsobi:,:em8, 

36. Reduce 12 to sevenths, and 13 to ninths. ^-, i^, 

37. In 5f are how many eighths ? ^, 

38. Reduce 19|^ to an improper fraction. 

39. Reduce 6^ and 43,^*^ to improper fractions. f^^ Hi^' 

40. What improper fractions are equal to 15^ and 17^ ? 

41. Change 14^, l^^V) ^^^ ^^i to improper fractions. 

42. In 365|- days there are how many fourths of a day ? ^^ijfJ. da. 

328* Brief directions for performing the processes in the 
preceding six Cases form the 

^utes for deductions of JRractions. 
I. Fractions to lowest terms. 
Called aU the factors common to both terms. 

II. Fractions to given denominators. 

Divide the given, denominator by the denominator of the 
fraction, and multiply both terms of the fraction by the quotient. 

m. Dissimilar to similar fractions. 

Multiply both tenns of each fraction by the denominators of 
all the other fractions. 

lY. Dissimilar to least similar fractions. 

1. For the least common denominator, find the least common 
multiple of aU the denominators. 

2. For each new numerator, divide the least common multi- 
ple by the denominator of each fraction, and multiply the nume- 
rator by the quotient 

y. Improper fractions to integers or mixed numbers. 
Divide the numerator by the denominator. 
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VT. Integers or mixed numbers to improper fractions. 

1. MvUiply the integer by the denominator, and if there he a 
numerator, add it to the product, 

2. Write this result and the given denominator for the term 
of the required frajctix>n. 

43. To what lower terms can -^^ be reduced ? ^^, jf^^ ^^ X 

44. How many one hundred fifty-thirds are equal to eleyen seven- 
teenths ? ^. 

45. Reduce -^^ ^, and -^ to equivalent fractions having a com- 
mon denominator. 

46. What similar fractions are equal to f , f , and -f^ ? 

47. Reduce -^, ^, -^^ and -^ to least similar fractions. 

48. Reduce ^, ^, ^, -4^, and ^ to integers or mixed 
numbers. 

49. Reduce 59 to a fraction having 59 for a denominator. Re- 
duce it to 9ths. ^H^9 H^- 

50. What least similar fractions are equal to \^ f , -^, ^, and JJ? 

51. What is the gieatest common fractional unit of J|, ff, -,3^, 

' MidH? rh' 

52. Find the lowest terms of ^^, fff, and y^. 

53. Change ^ to ninety-fifths, to one hundred seventy-firsts, and 
to two hundred ninths. ^, ^^^, ^^. 

54. Reduce the fractions }^, f , -^^ f , and J4 to eighty-fourths. 

55. What are the lowest terms of .^, ff^, ifffly, and -f^ii^ ? 

56. What similar fractions are equal to -^ and ^ ? 

57. Reduce J, |, -A-, and -^ to similar fractions. 

58. Reduce I, |, f , |, ^, f , and f to fractions having a common 
fractional unit. 

59. What least similar fractions are equal to -^j |^, -^j and ^ ? 

60. Reduce lOOOy^ and ^^-^ to improper fiuctions. 

61. What improper fractions are equal to 47^*^ and 123^ ? 
'• Reduce t^, -g^, ^, and ||. to least similar fractions. 

Their greatest commm fra^cUorud unit is 75^. 
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SECTION III. 

329« Since only like orders of units can be added one to 
emother (see 39? n.), or subtracted one from another (see 
S2, n.), and dissimilar fractions are of unlike orders of 
Quits, it follows that they must be reduced to similar frac- 
tions, (that is, to the same fractional unit), before they can 
be added or subtracted. 

c-a.sk I. 
All the Given Numbers FractionB. 
330. Ex. 1. What is the sum of |, |, and J ? 

ExFLAl^ATION. — ^Thc giv- fiest solution. 

en fractions being dissimi- i+i + i^^^H + H+H^^H^^H 
lar, we first reduce them ^„^^^ B^Txr^n,, 

' BBOOND SOLUTION. 

to the similar fractions j+|4-^=A^±|^±ije.=:|^=:^^|^ 
Jii^;andJ8. Since the 

parts of these similar fractions are all of the same kind or 
denomination (sixtieths)^ and since the numerators express 
the numbers of the parts, we add the similar fractions by 
adding their numerators, 45 + 24 + 10 = 79 ; and since the 
fractional unit of the parts is gV> we write the denominator, 
60, under the 79, making Jg. Then, reducing the gg to a 
tnixed number, we have 1^§, the result required. 

Ex. 2. Subtract | from |. 

Explanation. — The given fractions """^s' solution. 
being dissimilar, we first reduce them f'^s^H^fo^ii 
bo the similar fractions H and |4. „«^^ .^ 

4 ** 4 8S0OND solution. 

Since all the parts of these similar j— a— a^l^=:^4. 
fractions are of the same kind or de- 
Qominaiion (fortieths), we subtract 24 fortieths from 35 
fortieths^ and the difference, \^y is the xe^\>T^c3^^^ 
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In reducing dissimilar to similar fractioDfl^ the common 
denominator need be written but once, and the seyeral 
numerators may be written aboye it, connected by the i^ 
propriate signs, as shown in the Second Solution of each 
of the two preceding examples. 

From these examples we learn that 

I. The numerators of similar fractions only can be added or 
nubtractcd; and 

n. Tlie common denominalor is uoriUen under the sum or 
difference, 

1. What is the sum of J and f ? . ±4 

2. What is the sum ot \ and f ? ^. 

8. What is the difference between | and } ? ^^, 

4. From -f^ subtract f ^. 

0. William gathered \ bu. of butternuts one day, and f bu. the 
next. How many did he gather in the two days ? 

6. From ) yd. of velvet a lady used J yd. How much velvet 
liad she left ? 

7. A Michigan farmer made J| T. of maple sugar, and sold f T. 
How much sugar did he keep ? H T 

8. Tlio tide rose 4 ft. one hour, 44 ft. the next hour, and f ft. the 
third hour. How much did it rise in the three hours ? ^^Jt, 

OA.SK II. 

Any of the Given Numbers Mixed Numbers. 

831. Ex. 1. What is the sum of 5§, 4, 6^, and 11 ? 
Exi»LANATioN. — ^Wc wiite the given numbers 
in columns, integers under integers, and frac- fiT^I^^^sa 
tions under fractions. Beducing the frac- f ~ If 
'^al parts to similar fractions, we have 5| 6i = 6ii 
'IS, 4 = 1^, and 6^ = 6|^. Adding the 11 = 11 
tions, we have \\ or \\\. We write the <g^|^ 

^ the re* dd the 1 with the given 
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integeoL 2S, fiie cnmcf iH &e integers, imttoi befara 

Ex. 2. From 7^ Boblzmet S|. 

ExHJLK&aiaK. — ^e ^riie the Bobii&heiiid im- fKomrac. 
der ilie TmnnpiHl, and lednoe iiie fractkxiuJ ^i = ^/dr 
pariB to andkr fradions. Snoe |£ caiiiK>tbe ^^^ ^ l!!^ 
sobizaeted from ^'^ and azM» &e diSerenoe «^|| 

inll not be affiyited by adding Ihe same number 
to both Tnhniend and sobtiabend (see St, IIL), ire add || 
(= 1) to the ^;g of Hie Tniniifind, and 1 (= ||) to flie 3 of 
the sabtrahend. We ihen subtract || from j| (=^1^), 
and 4 from 7, wzitnig the results, || and 3, as the feadional 
and int^ial parts of the lemaind^. The lesolt^ 3||« is the 
remainder required. saeXmuL 

"When any of the given nnmbers are mixed nnmbers, wo 
may 

Begard Oie Jractions as lowers and the integers as higher 
denominaHans, and add and subtract as in compound nmnlxTS. 

9. What is the Bum of 4f and 3J? S.^i^^ 

10. Prom 6^ subtract 2f . 4jt^, 

11. A lady bought 16^ yd. of delaine, llf yd. of calico, and 
4f yd. of merino. How many yards of dress goods did sho buy ? 

10. I bought 18f cd. of wood, and at the end of a year, Imd 
1^ cd, left. How much had I used ? i/j J cd. 

13. A mechanic spent (d^ from his weck^s wages, and ha^ $aj 
left What was the amount of his wages ? 

14. A merchant sold a pair of fur gloves for $8|, upon which 
his profit was ff|. What was the first cost of the gloves ? 

15. My farm consists of five fields that contain rcFij)0(;tlv(^ly 
ISA ^-1 ^H ^> 1^ ^1 l^A K and 14f A. IIow many iwjroi 
inmy&rm? ^T'/Vo* 

9 
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332. Upon the principles deduced in 330, 331, is based 
the 

(Rule for Addition and Subtraction of JFractions. 

L Redvjce dissimilar to similar fractions, 

n. Add or subtract the numerators^ and under the resuU 
write the common denominator. 

Notes. — ^1. If the given fractions are reduced to least similar fractions, 
the numerators to he added or suhtracted will he the smallest numbers 
possible. 

2. In all final results reduce fractions to lowest terms, and improper frac- 
tions to integers or mixed numbers. 

16. What is the gum of f and ^ ? ||. 

17. From f subtract r^, ^ J. 

18. George paid $J for a pair of skates, and $J^ for straps. 
AYhat was the whole cost ? 

19. From 7^^ subtract ^. ^|, 

20. The parts are 4f , 5|^, 3|, 4^3^, and l^f What is their sum ? 

21. Mary had $J, but she spent $f for a ribbon. How much 
money has she left ? ^ ^ 

22. What is the sum of |, ^^, and | ? 

23. From f subtract fj. ||-. 

24. A lady purchased a shawl for $S|, and gave the merchant a 
10-dollar bill. How much change should she receive ? 

25. If a family bum f T. of coal in Dec., IT, in Jan., and ^ T. 
in Feb., how much do they bum in the three months ? 

26. How much greater is J than -^ ? ^y. 

27. A merchant sold a lace collar for $J4) that had cost him $}|. 
How much was his profit ? $2A, 

28. A contractor having a contract to build 23JJ mi. of rail- 
road, has completed 14^ mi. How muph has he yet to build ? 

29. From 32yV subtract ^J. ^^j^* 

30. Add l-J, i, A, ^, and ■^, Sum, 2^. 
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81. A stone-mason in building a wall, used f cd. of stone one 
day, 3*^ cd. the second day, ^ cd. the third day, and ^ cd. the 
fourth day. How much stone did he use in the four days ? 

32. A founder used 4^ T. of iron in making f T. of castings. 
How much was the waste ? :A' ^* • 

38. K the less of two numbers is 7-}^, and the greater is 27^, 
what is the difference ? ^Hh 

34. Fmd the sum of 391^ 19^^:, 4^, 57Ji, and ^. 47S§§. 

35. ^ is bow much greater than ^ ? 

36. What is the distance round a farm -J- mi. long and ^ mi. 
wide ? 2^^ mi. 

37. What is the sum of fj and J| ? What is their difference ? 

Simiy IjYiT ; difference, -^^. 

38. The minuend is 11^^, and the subtrahend 5J|. What is the 
remamder ? 

39. A cake of ice Iff ft. thick floats with ^ ft. of its thickness 
above the water. What thickness of the ice is under water ? 

40. A farmer sold 13f T. of his hay crop, put llf T. into his 
bam, and stacked 9^ T. How much hay did he raise ? SJi-fj^^ T. 



"»♦ ♦ •» 



SECTION IV. 

MZrZ TI1>ZICA TIOJ\r. 

C-A.SB3 I. 

One Factor a Fraction. 

333. Ex. 1. Mtdtiply f^ by 5. 

ExPLAiiATioN. — ^In the First Solu- fiestsolutiow. 

tion we have mtdtiplied 8, the numer- ^ ^ ^ =t?=^||^==^| 

ator of the fraction, by 5, and in the ^^^^ ^^^^^^ 

Second Solution we have divided ' ^^ ^^^^^ 

15, the denominator, by 5 (see 319, 1.) ^ 
The results in the two solutions are the same. 
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Or 



Ex. 2. Multiply 7 by V*, or find /, of 7. 

Explanation. — ^To multiply a nnm- 
bor by 5 is to find 5 times the nmn- 
bcr ; to multiply it by 1 is to find 1 
time the number ; to multiply it hy 
,\ is to find j\ of it ; and to multi- 
ply it by ,*4 is to find 6 times Jj or 
^\ of it In the First Solution we 
divide 7 by 14, and obtain j\, which 
is ,\ of 7 ; and we then multiply 
this result by 5, and obtain ||, or 2^, which is j\ of 7. 

Since 7xi«^ = /^ x7 (see 80, V.), in the Second Sotato 
wo multiply 7 and /^ together, in the manner explained m 
Ex. 1. 

JPJROBIiJSMS. 

1. Multiply iV by 8, or find 8 tunes A. i^^ 

2. How much is 18 times |? 

8. At $1 a yard, how much will 7 yards of alpaca cost? ^^f 

4. Multiply 18 by A, or find ^ of 18. i(?f 

5. How much is -f^ of 14 miles ? 

6. What is the product of 10 and ^ ? Of 31 and ff t Of A 
and 84 ? ^^^, 19^7^, lO^i. 

7. How much will 13 gal. of kerosene cost, at $fj per gaL ? 

8. A farmer bought i bu. of grass seed ® $5. How much did 
it cost him? SS}- ' 

CA.SE II. 
Both Factors FractionB. 

331. Ex. 1. Multiply % by |, or find | of |. 

Explanation. — J of aAy number is 3 times 
as much as \ of it, and \ of it is found by 
dividing it by 4. In the First Solution we 
multiply the denominator of | by 4 to find \ 
of \ (hoc 819, n.). We then multiply the 
u\imtu*tUi>r of the result, tj\, by 3, to find 3 



FXB8T BOLUnOK. 
SECOND BOLUnOI 

i X f =M=. 
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tames {, or |, of |. This result, if, = |, the »««» soumoK. 
xesult required. ^ fXT=^ 

Li the First Solution we multiply the 
denominators 6 and 4 together for the denominator, 24, of 
tihe product ; and the numerators 5 and 3 together for the 
xnunerator, 15^ of the product. The Second Solution shows 
the work in the usual form. 

Since the given numerators are factors of the numerator 
of the product, and the given denominators are factors of 
its denominator, we may cancel like factors from the nume- 
i^tors and denominators of the given fractions (see 328, 1.)- 
Ihe product will then be in its lowest terms, as shown in 
the Third Solution. 

Ex. 2. Multiply 5f by 3|. sonmox. 

Explanation.— We first re- S§ x S^=-^f x Y=W=^^H 
dace the mixed numbers to 
improper fractions, and then multiply as in Ex. 1. 

Ex. 3. What is the product of | x4| x8? 

Explanation. — We reduce 
the mixed number 4^ to an bolutioh. 

improper fraction, the integer §x^x 8=%x^x ^=24 
8 to the form of a fraction by 
writing 1 for its denominator, and then multiply as in Ex. 1. 

Notes.— 1. The word of between fractions signifies multiplication. Thus, 
f of A=fXi% or AXf ; i of 11=|X11 or llXf. 

2. When a fraction is connected to any other number by of, the expres- 
sion is commonly called a Compound FracHon / as f of f of ^, f of 12}, 
i off of 18. 

FJROBZJEMS, 

9. Multiply I by A, and^by^. ^, ^f. 

10. How much is ^^ of ^ of a mile ? U mi. 

11. Multiply 7J by ^. 34^ 

12. Multiply 4A by 6t4:, ^ by 8^, and 18^ by 9. 

13. The factors are ff and ^. What is the product ? 
U, What 18 the product of | of ^ of ^ ^ 
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8S5« From S3S and 881 we deduce the 

tRuie /or MuliipHeaHon ofj^aetiom. 

L Reduce mixed numbers to improper fractions, and iniefn 
to the form of fractions. 

n. Multiply aU the numerators together for the numerofor, 
and all the denominators for the denominaJtor, of thepixAuxL . 

rBOBZSMS. 

15. A fruit dealer put up 80 baskets of peaches, putting f of a 
busbcl in each basket. How many peaches did he put in all the 
baskete ? jtS^U 

IG. If a man earns $78 in a month, how much will he earn in{ 
of a month ? , $58^, 

17. A man who owned } of a vessel, sold f of his share. "Wliat 
part of the yessel did he sell ? -f^ 

18. How much will f of a yard of linen cost, at $|^ a yard? 

19. Multiply 11^ by f 9|f. 

20. How much is 8 times ^ ? 73i^. 

21. John^s kite string is 118 yards long, and Frank^s is fj as long- 
What is the length of Frank's kite string ? 

22. What is the product of 43 multiplied by ^ ? i^/y. 

23. How many days' work can 54 men do in f of a day ? 

24. What is the product of f x f x f ; or what is the cube of }? 

25. How much will 4f bu. of sweet pfotatoes cost, at $lf a bushel? 

26. How many square rods are there in a lot 15^ rd. long and 
12f rd. wide ? 198^. 

27. What will be the cost of |i A. of land, at $156 an acre ? 

28. What is the product of -j*^ of f of || ? f 

29. If it takes H bu. of wheat to seed 1 acre, how many bushelfl 
will it take to seed 17^ acres ? SSf 

80. If in talking, a man speaks 75 words in a minute, how many 
words will he utter in 4^ of a minute ? 

81. Raise I to the fourth power, f to the sixth power, | to the 
fifrh po\v^r, and square fj. 
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32. f of j^ of f of a ream of paper is what part of a ream ? 

83. A railroad train ran at the rate of 22 miles an hour, for 5^ 
^urs. How far did it run ? jj^j. f^t 

84. If it takes a man j^ of a day to mow an acre of grass, how 
Vmg will it take him to mow -^ of an acre ? 

85. Cube 6J, and square 16f . ' ^U^y ^77}. 

86. What is the product of f off of J multiplied byf of |of |? 
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1TB8T SOLUTION. 



SBOTION V. 

c-a.sk I. 
The Divisor an Integer. 

336. Ex. Divide f by 3. 

Explanation. — ^In the First Solution 
'We divide the numerator, 6, of the divi- 
dend by the divisor, 3 (see 319, IL); and 
in the Second Solution we multiply the 
denominator, 7, of the dividend by the 
divisor. The result in each solution is 
f , the required quotient Since to di- 
vide a number by 3 is to find \ of it 
(see 334), in the Third Solution v^e find | of ^ as in* mul- 
tiplication of fractions (see 335), and the result is f , the 
same as before. 

1. Divide \ by 6, and H ^7 l^- iisy ir^- 

3. What is the quotient of 15 divided by 4^ (=^) ? 

8. If a family consume 5 bar. of flour in a year, in what time 
will they consume 1 bar. ? 

4. A dealer in real estate sold |f of an acre of land in 6 equal 
building lots. How much land did each lot contain ? ^^ A. 

5. If a carpenter can build ISJ^ rd. of picket fence in 8 day** 
how majiy rods can he build in 1 day ? i^* 



8E0OND SOLUnOK. 



TniBD SOLUTION. 
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FIBST BOLirnON. 

7 
63 



9 



7i- 



7 X 9=z63, and f x 9=8 

63-^-8=^=7} 

Hence, 7^§=7i. 



OJ^&Sl II. 
The Divisor a Fraction. 

FIBST METHOD. 

337* Ex. 1. How many times is | contained in 7 ? 

Explanation. — Since the quo- 
tient is not clianged by multiply- 
ing both dividend and divisor by 
the same number (see 276), we 
multiply them both by 9, and thus 
obtain 63 for a new dividend and 
8 for a new divisor. Then, 63 -f- 
8 = ^g^ = 7|, the required quo- 
tieni In the First Solution the 
numbers are written as in divis- 
ion of integers and decimals ; but the common manner of 
writing the numbers is shown in the Second Solution. 

Ex. 2. Divide | by |. 

Explanation. — We x first multiply 
both dividend and divisor by 4, the 
denominator of the divisor, and then 
divide the new dividend, ^^-, by the 
new divisor, 3, as in Case I. Hence, 

To divide by a fraction consisls of 
two operations^ — a multiplication by the 
denominator, and a division by the nu- 
merator. 

SECOND METHOD. 

338. We have seen (97, (i) and (i) ) that when the divi- 
sor is a concrete number, the dividend must also be a 
concrete number. We have also seen (303) that the 
denominator of a fraction gives denomination or name 
to the fractional units. We may therefore regard any 
numerator as one or more concrete units. Hence, 

When the divisor is a fraction^ the dividend and divisor 
should be reduced to similar fractions^ bef(yre dividing. 



nSST BOLUnOK. 
SECOND SOLUTION. 
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339. Ex. What is the quotient of | diyided by | ? 

ExFLAKATiOK. — In the First 
Solntion we reduce both diri- mtsr bolutiox. 

dend and divisor to similar frac- i^§=$i -^il = fi = -^ jV 
tions (twenty-fourths), and then 
divide 21 twenty-fourths by 16 mookd bolution. 

twenty-fourths, in the same man- J-i-f=Jx|=f^=i/^ 
ner as we divide 21 by 16. The 
result, 1/g, is the quotient required. 

If we change the places of the terms of the divisor, and 
multiply the dividend, |, by |, the fraction thus formed, we 
shall multiply the same numbers together as in the First 
Solution. This is shown in the Second Solution. That is. 

To divide by a fraction,is the same as to change the places of 
the terms of the divisor j and multiply the dividend by the fraC' 
tion thus formed. 

Note 1.— When the places of the terms of a fraction arc changed, as t, }, 
the fraction is said to be inverted, 

phobtjEms, 

6. Divide 6 by f 10^. 

7. What is the quotient of | divided by f ? i|J. 

8. How many times is 2^ contained in 2J? (^=f|, and2J^=J.) 

9. At $J per cwt., how many hundred -weight of feed can bo 
bought for $12 ? 

10. How many quarts of chestnuts can be bought for ${^, at ||^ 
per quart ? 

11. If a man can plow j- A. of fallow in a day, how long will it 
take him to plow 5 Jf A. ? 

12. What is the quotient of 1 divided by f ; or, what is the 
reciprocal of the fraction f ? jj. 

Notes.— 2. From this problem we see that the reciprocal qf afractUm U 
1 divided by the fraction ; or, it is the fraction inverted 

3. Division of fractions is sometimes expressed, by writing the dividend 

k ti ^ }of2 
abore, and the divisor below a horizontal line. Tbni, ^ Tr» ffii g^I* 

Ba(^ expresssions are often called ChmpUx FraeU<m$. 

9* 



202 FBACTIOS8. 

U$. The proceGses developed in S7, SB, at^KeaU I 
eluded in the following 

tRuiefor Dirision of FVactiont. 

L Beduce mixed numbers to improper /raclums, and tiib^n^ ^ 
to the form (f fractions. 

n. MuUiply the dividend by the reciprocal <f(hsdii^ 'W\ 

18. Divide W by 10, and ff by 16. ^, ,V 

14. IIow many yards of gingham O $^, can be bon^ fox (41 

15. What is the quotient of 26 divided by |f ? ^. |l 

16. If 12 tea-spoons weigh -f^oi^ pound, how mnch does eidi 
spoon weigh ? 

17. Divide I by H, and A hy A- «, ^^• 

18. At $i^ a pound, how much tea can be bought for ${^ ? ^| ^ 

19. Divide 18f by 25, and 16^ hy 9. ;J|, iff. 

20. A locomotive ran 22 J miles in 85 minntes. What was the 
rate per minute ? -fj «»• 

21. Divide 7f by f , and 1^^ by f 

22. What is the cost of a pair of skates, if ^ of their cost is (H ' 

23. How many times is 17 contained in 234f ? 18^. 

24. i^- and ^-^ equal what numbers ? 10, IB, 

25. If A hu. of salt can be made from 48 gal. of salt water, how 
much salt can be made from 1 gal. ? 

20. What is the quotient off divided by ^ ? f . 

27. If A hu. of mortar cover 1 sq. yd. of wall, how many squaw 
yards will 5J- bu. cover ? 68. 

28. Divide ll^^ by 8f, and 16J by 6^. 

29. If 12 J lb. of rice cost $1A» how much will 1 lb. cost ? ^f 

80. How many gallons of oysters, at $lf a gallon, can be bought 
for $11A ? 

81. If fj oz. of gold be obtained from 18 cwt. of gold quartz, 
whttt is the yield from 1 cwfc. ? ^V ^ 
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- <^aa» A lawyer's clerk wrote 36 pages in 6| hours. How much 
^d lie write m 1 hour ? 5^ pages. 

83. I bought 14f qt. of yinegar for $ff . What was the price 
^er quart? 

* 84. At %5i a bushel, how much clover seed can be bought for $| ? 

85. If 8f qt. of strawberries can be bought for tH> what is the 
pxice per quart ? St^tt' 

86. If 1 rod of fence require 74J- ft. of boards, how many rods 
^Will require 1811^ ft. ? 

^^•T^ = ^^-t number « ^^, 

88. A plank 18f ft. long and | ft. thick, contains'2J cu. ft;. What 
^ its width ? j/^. 



♦♦ ♦ •♦ 



SECTION VI. 

^E VI BIT 1>^0SZBMS 'IJ\r IP^A.C TJOJSTS . 

1. If a ship sails 1 mi. in ^ij^ h., how far will she sail in 14 h. ? 

2. Add ^, A, 17J, and 6f. ^<?y|^. 

8. $900 is ^ of what I paid for my house and lot. How much 
Old they cost me ? $3^875, 

4. What is the dijQTerence between ^ and f ? 

6. A miller paid $2,156^ for 1,540J bu. of wheat What was 
the price per bushel ? $1^, 

6. A regiment, when it was mustered out of service, consisted of 
305 men, which was ^ of the original number. How many men 
belonged to the regiment at first ? 1,037, 

7. Add VV, A, and f 

8. A man having a lot containing |^ A. of land, sold from it 
^ A to one man, and \ A. to another. How much land had he 
left ? JLJL A, 

9. How long must I rent a house at %2^ a month, to cancel a 
debt of $423 ? 18 j^ mo. 

10. If ^ rm. of letter paper cost $|^, ^hat ia t\ie pxvcfe "^et t^^sclX 
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11. A jeweler melted together | oz. of gold, f oz. of silver, and 
J oz. of copper. How much did the mixture weigh ? 

12. From 11^ subtract 10^. ^J. 

13. ^ of I of ^ of 15| = what number ? 5^^.. 

14. A man bought a cow, paying $20 J down, which was ^ of 
the cost. How much did the cow cost ? $22^, 

15. What is the sum of 8}^, }, ^,and 1 J ? 9|. 

16. Divide A of ^ by | of 8|. /^. 

17. A farmer h^ ^ mi. of rail fence on his farm, fj mi. of 
stone fence, J^ mi. of board fence, and ^ mi. of picket fence. How 
many miles of fence has he on his farm ? 

18. The greater of two fractions is f and the less is fj. What is 
the difference ? 

19. At $1;^ a hundred-weight, how much will it cost to trans- 
port 15 hundred-weight from BufEiEilo to Boston ? 

20. The minuend is 1^, and the subtrahend is If. What is the 
Remainder ? jii§0 ' 

21. I sold a quantity of wool for |586}, which was If}- times its 
cost. How much did it cost me ? $296§^, 

22. How much is -f^ of ^ of ^J of 3J x 4^? ^^. 

23. Bell-metal is composed of f copper and f tin. How much 
of each of these metals is there in a church bell that weighs 
-Us T. ? Copper, ^^ T,; Tin, ^^ T. 

24. Multiply ^VbyA; HbyH; AbyH; andfilby^. 

25. How much will 19J bu. of apples cost, at the rate of $4^ 
for llf bu. ? $7^, 

26. How much will 85 men earn in 19|^ days, at $1-^ a day ? 

27. How many loads of sand at $| a load, will pay for 290| 
yards of plastering at $f a yard ? QS, 

28. How many yards of cloth \ yd. wide, will line 28|^ yd., IJ yd. 
wide ? sSi. 

29. A seamstress bought a sewing-machine for $56.50, paying 
$25 down. How much must she save from her earnings each 
month, to pay for it in 6 months ? 



£JVT CZASSBS OJ!" JVUMSB^S. 

34l> Addition, Bobtraction, multiplication, and division 
are often called the Fundamental Rides of Arithmetic. 

343> Additdon is putting together, and sabtraction is 
taking away, or taking apart ; multiplicatioii is repeated 
addition, and division repeated sabtraction of the same 
number. Hence, addition and multiplication are the 
reverse of subtraction and division. 

343< Converse Operations are those arithmetical pro- 
cesses which are the reverse of each other. 

c^ss: I. 

Converae OperationB in th« Fnndamental Roles. 

3i4. The sum of the parts 73 and 48 is 121 ; 73 + 48=121. 

This sum minus either part ] mi—ig^^s \ ®1"*^ *^^ 

other port. Hence, 

Addition and subtraction are converse (Operations. 

345. The product of the factors 67 and 26 is 1482 ; 67 x 
26=1482. 

This product divided by either factor \ i^2^s6=57 \ ^V^ 
the other factor. Hence, 
MuM^Mcation and division are converse operations. 

346. From 344, 345, we learn that 

L ' Eitka- part is the difference between (he sum and the o& 
part. 
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n. Ihe minuend is the sum of the subtrahend and re* 
mainder. 

UL EUherfactoristhequoUentif the prodtust divided by fk 
other factor. 

rV. The dividend is the product of the divisor and quciHisiL 

Note 1.— ^Addition may be proved by sabtraction, and subtraction by adr 
dition. So also multiplication may be proyed by diyision, and division l^ 
mnltiplication. 

1. The sum of two pairts is 219.5, and one of them is 96.87S. 
What is the other ? IS^M. 

2. The sabtrahend is 27}, and the remainder 16^. What is the 
minuend ? ^^. 

8. What nmnber must I add to 4 rd. 7 ft., that the sum may be 
1 mi. ? 

4. The sum of three parts is 298, and two of the parts are 47.5 
and 5.95. What is the other part ? 

Note 2. — ^Any one of the parts is the difference between the sum and the 
Bura of the other parts. i^J^,55. 

5. The sum of three parts is 4Sf, and two of them are 17^ andf 
What is the other part ? 

6. The dfvisor is .25, and the quotient .344. What is the divi- 
dend? 

7. The product of three numbers is 3402, and two of them are 
9 and 27. What is the other number ? 

Note 3. — ^Any factor is the quotient of the product divided by the pro- 
duct of the other factors. 

8. The product of three factors is 19J^, and two of them are IJ 
and2|. What is the other ? 5f 

9. The sum of two numbers is 1,765, and their difference is 235. 
What is the greater number ? 

Note 4.— The sum of two numbers plus their difference equals two times 
the greater number. See Manual 1000, 

10. The sum of two numbers is 71 j^, and their difference is 16^. 
What are the numbers ? 44i?, 27^. 
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C-A.sk II. 

Multiplioation and Division by Factors of Composite 

Numbers. 

54Tt Ex. 1. Multiply 67 by 48. solution. 

Explanation.— Since 48 = 6 times 8, 48 -^t"^ ^ ^ 

times 67 = 6 times 8 times 67, which is ^ 

3216. 

Ex. 2. Divide 3216 by 48. "^^f 



8216 



Explanation. — Since 48 is 6 times 8, ^'5 
of any number is J of | of the number. We 
find J of ^ of 3216 by dividing first by 8 somnoir. 

and then by 6. Hence, S216 {^8 



^ute for M:uUiptying or dividing by 



Jfi2 \6 



a Composite JViimber. ^7 

MuUiply or divide successively by any set of factors of the 
number. 

JPJtOJBZJEMS. 

11. Multiply 293 by 24. 

12. How many square rods are there in a field 41.25 rd. long and 
35 rd. wide ? UJjS.lS. 

13. How much will 4.5 bu. of wheat cost, at $1.93| a bushel ? 
(45=9 X. 5.) $8.71875. 

14. Divide 2124 by 72. 

15. A peat company sold 54 tons of peat for $202.50. What 
was the price per ton ? $3.75, 

16. A farmer sowed 38 bu. 2 pk. of barley on 28 A. of land. 
How much did he sow to the acre ? llm, 1 pJs. 4 fi*. 

17. A man cleared 13J A. of woodland, cutting 49 cords of wood 
to the acre. How many cords did he cut ? 

18. If 6.4 tons of porcelain clay cost $112, what is the cost of A 
of a ton? »lVltV 
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Ex 4 If 4 eggs cost $.11, what is the bolution. 

price per dozen ? ' $-11 

Explanation. — 4 eggs are ^ of a dozen, ^ 

and 1 dozen eggs cost 3 times as much as $.83 
\ dozen. We therefore multiply $.11, the 
price of \ dozen, by 3. 

352. These illustrations are sufficient to es1;ablish the 
following 

^ules for Multiplying^ and Dividing by ii.liquot l^arts, 

I. The multiplier an aliquot part. 

1. When the unit of the aliquot part is any power of 
10 : — Multiply by the unity and divide the product by the num- 
ber of aliquot parts in the unit. 

2. When the unit of the ahquot part is 1 : — Divide by the 
number of aliquot parts in the unit. 

n. The divisor an aliquot part. 

1. When the unit of the aliquot part is any power of 
10 : — Divide by the unit, and multiply the quotient by the num- 
ber of aliquot parts in the unit. 

2. When the unit of the aliquot part is 1 : — Multiply by 
the number of aliquot parts in the unit. 

BJEtOBLBMS. 



19. Multiply 864 by IJ. 

21. How much will 12J- bu. of 
millet cost, at $3.42 a bushel ? 

28. What is the product of 
888^ times 198 ? 

26. How much will 88^^ A. of 
land cost, at $92 an acre ? 

27. Multiply 7.14 by 16f. 



20. Divide 455 by 1^. 

22. If 12J bu. of millet cost 
$42.75, what is the price per 
bushel ? 

24. What is the quotient of 
66000 divided by 833 J ? 

26. If 88| A. of land cost $7666- 
. what is the price per acre? 

28. Divide 119 by 16f. 



29. How many bushels of potatoes, at $.88J a bushel, can be 
bought for $19.50 ? ^^^- 
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Ex. 3. Bednce | to the deciinal form. 

Explanation. — Since 3 expresses the quotient BOLxmoN. 

7 000 S 
of 7 divided by 8, we annex decimal ciphers to J '^ 

7, and divide by 8, as in division of decimals. '875 

(See 152.) 

351. From these explanations we deduce the following 

Sules for the Converse deductions of decimals and 

JFractions. 

L A decimal to a fraction. 

Wriie the given number of decimal units, omit the decimal 

point, and express the denomination or fractional unit by a 

denominator. 

n. A fraction to a decimal. 

Annex a decimal cipher or ciphers to the numerator, and 
divide by the denominator. 

proAlems. 



1. Reduce .375 to a fraction. 

3. What fraction equals .16f ? 

5. Kednce 6.75 to a mixed 
fractional number. 

7. .00004of amile=whatfrac- 
^nal part of a mile ? 



2. Heduce f to a decimal. 

4. What decimal equals \. ? 

6. Reduce 6f to a mixed deci- 
mal number. 

8. Yzh^ <>f A 1^6 = what deci- 
mal part of a mile ? 



9. Reduce -^ T. to the decimal of a ton. .01875 T. 

10. What fractional part of a day = .2f da. ? ii ^« 

11. Reduce .06875 to the fractional form. 

12. Reduce 7^^ to a mixed decimal number. 7.075. 

13. What fractional part of a cord equals .85 cd, ? 

14. Reduce ^J^ to a decimal. .5^ or .S8^j or *S8J^. 

Note. — Sometimes the decimal is interminable. In such cases a fraction 
may be written after the decimal figures ; thus, .8 J, .78f ; or the quotient 
may be carried to any desired number of decimal places/ and the sign + 
placed after it to show that the division is incomplete, or that there was a 
remainder after the last decimal figure of the quotient was obtained. Thud, 
| = .666-f-; ? = .428571-f. SeeManaaL 
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C^SS II. 

Denominate Decimals to Compoond Nnmben, and Com- 
ponnd Hnmben to Denominate Decimals. 

355. Ex. L Bedoce .75 rd. to a oompound number. 

EzFLAKAHOH. — ^Wo rednoB the 
.75 rd. to yards by mnltiplyiiig 
by 5.5 ; the decimal part of this 
resnlt, .125 yd., to feet by multi- 
plying by 3 ; and this result^ 
.375 ft, to inches by multiplying 
by 12, as in reduction of com- 
pound numbers (see 225). The 
4 rd. and 4.5 in. taken together 
form the required compound 
number, 4 rd. 4.5 in. 



SOLXmOH. 

.75rd, 
6.5 

S75 
S75 

4.1 2 S yd. 
S 

S75ft. 
12 



4.5 00 in. 
Hence, .75 n?. = 4 yd, 4.5 iv^ 

Ex. 2. Beduce 2 pk. 3 qt. 1 pi to the decimal of a bushel 
ExpuLNATiON. — We write 



BOLUnOK. 

the denomination^ in order 1,0 pt. \2 

in a column, mth the lowest 
at the top. We reduce the 
1 pt. to the decimal of a 
quart by dividing by 2, as 



3^ qt. \^ 8 
2437 5 pk. U 
.60937 5 hu. 



in diyision of decimals, and Hence, 2pk.3qt. lpt,=, 609375 hu, 
annex the result to the 

quarts, making 3.5 qt. We reduce the 3.5 qt. to the deci- 
mal of a peck by dividing by 8, and annex the result to the 
pecks, making 2.4375 pk. We then reduce this result to 
the decimal of a bushel by dividing by 4, as in reduction of 
compound numbers. (See 225.) 

Ex. 3. Beduce 4 yd. 4.5 in. to 
the decimal of a rod. 

Explanation. — Since there are 

ft. in the compound number, 

write a cipher in the place of 

in the column, and then 



SOLTmON. 

4-5 in. {12 
0.3 75j€\3 



4.T25yd. 
385 



5,5 
.75 rd. 



)d 



275 
275 
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356* From these explanations we deduce the following 

^utes for the Converse deductions of Denominate 
Decimals and Compound JV\imbers. 

L A denominate decimal to a compound number. 

1. MvMply the decimal by the nurnber which it takes of the' 
^lext lower denomination to equal one of the given denomination. 

2. Treat the decimal part of the product thus obtained in the 
^me manner, and also the decimal part of each succeeding 
product, until there is no decimul in it, or until the hv^est de- 
nomination is reached. 

3. Write the integral parts of the several results and the final 
remit in order, for the required compound number. 

n. A compound number to a denominate decimal. 

1. Write the denominations of the compound number in a 
cdumn, urith the lowest at the top. 

2. Divide the lowest denomination by the number which it 
takes of that denomination to eqvxd one of the next higher, and 
annex the result to the given number of the next higher denomi- 
nation. 

3. Treat the result thus obtained, and each succeeding result, 
in the same manner, until the whole has been reduced to the 
required denomination. 



15. In .8 lb. Troy there are how 
many ounces and pennyweights ? 

17. Reduce .21675 of a ton to a 
compound number. 

19. Reduce .26 of a bushel to a 
compound number. 



16. 9 oz. 12 pwt. are what part 
of a pound Troy ? 

18. Reduce 4 cwt. 33 lb. 8 oz. 
to the decimal of a ton. 

20. Reduce 1 pk. .64 pt. to the 
decimal of a bushel. 



21. How many days and hours in .75 of the year 1875 ? 

22. What part of a diurnal revolution does the earth make 
15 h. 50 jmn, 24 sec.? ' ^^ 



CONVERSE REDUCTIONS. 



215 



by 24, as in reduction of compound numbers (see 225, n.). 
The final result, ^f ^^'> ^ ^^^ denominate fraction required. 

358* From these examples we deduce the following 

^ules for the Converse deductions of Denominate 
If^actions and Compound JV^umbers. 

L A denominate fraction to a compoimd number. 

1. MvMply the fraction by the number which it takes of the 
n£xt lower denomination to equal one of the given denomination, 

2. Treat th£ fractional part of the product thus obtained in 
the same manner, and also the fractional part of each succeed- 
ing produx^t, until there is no fraction in it, or untU the lowest 
denomination is reached. 

3. Write the integral parts of the several results and the final 
result in order, for the required compound number. 

H. A compound number to a denominate fraction. 

1. Divide the lowest denomination by the number which it 
takes of that denomination to equal one of the next higher, ex- 
press the resuU in a fraction, and annex it to the given number 
of the next higher denomination. 

2. D^eat the result thus obtained, and each succeeding result, 
in the same manner, until the whole has been reduced to the re- 
quired denominMion. 



27. In %rl^ how many cents and 
mills? 

29. Reduce ^ of a ream to a 
compound number. 

31. Keduce£}^ to a compound 
number. 

83. Reduce { of a square mile 
to a compound number. 



28. In 31 cents 2.5 mills how 
many dollars ? 

30. Reduce 10 quires 16 sheets 
to the fraction of a ream. 

32. Reduce 10 s. 7 d. 2 far. to 
the fraction of a pound. 

34. Reduce 426 A. 106 sq. rd. 
20 sq. yd. 1 sq. ft. 72 sq. in. to the 
fraction of a ^qvxw^ vsi\\^. 
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SOLUTION. 

760 = 7.60 hundrtdi. 

$1.75 
7.60 

10600 
1225 



$18.30 

soLirnoN. 

1968-^ 1000^1.968 

$Jf3.75 
1.968 

S5000 

26250 
89375 
4-375 



Ex. 2. How much will 760 etrawbeny plants cost, at $1.75 
\ hundred ? 

Explanation. — Since in this ex- 
ample 1 hundred is the unit of 
price, we reduce the 760 to him- 
dreds, which we do by dividing by 
100. Since 1 hundred plants cost 
11.75, 7.60 hundred plants will cost 
7.60 times $1.75, or $13.30. 

Ex. 3. How much must I pay 
for 1968 hop poles, at $43.75 
per thousand ? 

Explanation. — Since 1 thou- 
sand is the unit of price, we 
first reduce 1968 to thousands, 
and then proceed as in Ex. 2. 

Ex. 4. How much $8 6.10 

will 3754 pounds 

of flax cost, at $40 solution. 

per ton ? 

Explanation.— 
Since 1 ton (=2000 
pounds) is the unit 
of price, we first re- 
duce 3754 pounds to tons, which we do by dividing by the 
factors 1000 and 2 (see 347). ' We then multiply $40, the 
price of 1 ton, by 1.877, the number of tons, as in Ex. 1. 
Hence, 

The prodiict of the price multiplied by the number of units 
of price equals the cost. 

1. How much will 183.76 A. of land cost, at $56.25 per acre ? 

2. A lady bought | yd. of velvet, at- $4.60 a yard. How muck 
did it coBt her ? t^^.^^V 

10 



37 5i-r- 2000 = 3.75 4-^-2=2 1.877 

1.8 77 
$40 

$75,080 
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8. How much will 385 lb. of beef cost, at $11.50 per handled- 
weight ? fU^i. 

4. A bnilder bought 15,650 brick, at 19.50 per thousand. What 
was the cost ? $ 148.67 j. 

5. At $8.50 a ton, how much will 4,680 lb. of plaster cost! 

3(5« A written statement ocmtaining a list of goods sold 
and their prices and cost, with the names of hvjer and 
seller, and the date of the transaction, is a ^t2Z. Findingihe 
cost of each iiem or article, is Extending the Item; and te 
total cost of the items is the Footing. 

Extend the items, and find the footings in. the foUowing 
bills: 

6- Cleveland, g/^«. ^, /jffy. 

3Soa^ ^ James {parsons. 

I ,, ,3S^, Jea, „ /.SO- .// 

/S ,, ^^ ^aj^ai, ,, ./^ 2J0 

2 ,, ^/^ca/,, ,, ./cT- Ji 

^ ^ ^A^/meaj, ^^ ,/2 ,^S^ 

Si</^.S^^, ,, ,22. . ,SS 

/ ^loom, ,S/ 

7. ^prjingfield, ^^. 6, /S((9. 

^Bc^^/ o^ iSroton ^ Sljomas. 

/S y(/, */HeiUimac ^^^^h^, ^^ ,/S 

2i „ 3Sioac^d^, ,, S,2S 

P „ ./^i/^o, Mc^a/^ui/i4, ,) /,u 

//5- <i^. 3Su//<m4, ® 40^; x:%^< ^*/ 3Bm/^^ ^o//on, /O^. 
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CJL&Bi II. 



Price and Cost given, to find Quantity. 



BOLUnOH. 

$122.9 2 
112 

109 

66 



\ $.6t 
\ 21 



9i 



682 
6O4. 



H^i 



BOLUTIOK. 



$86.10 I $4,8.76 



1000 
.1968.000 



366t Ex. 1. How many pounds 
of wool, at $.56 a pound« can be 
bought for $122.92? 

Explanation. — Since $.56 will 
bay 1 pound, $122.92 will buy as 
many pounds as the number of 
times $.56 are contained in $122.92, 
which is 219^ times. 

Ex. 2. How many hop poles can 
be bought for $86.10, at $43.75 per 
thousand? 

Explanation. — Since $43.75 will 
buy 1 thousand poles, $86.10 will 
buy as many thousand poles as the 
number of times $43.75 are con- 
tained in $86.10, which is 1.968 
times. L968 thousand = 1.968 x 
1000 = 1968. 

Ex. 3. At $95 a ton, how many 
pounds of iron can be bought for 
$83.60? 

Explanation.^— Since $95 will buy 
1 ton, $83.60 will buy as piany tons 
as the number of times $95 are 
contained in $83.60, which is .88 of 

1 time, or .88 T. We reduce the .88 T. to pounds, by mul- 
tiplying it by 2000, and obtain 1760, the required number 
of pounds. Hence, 

The qtwtient of the cost divided hy the price of a unit equaMA 
(he number of units of price. 



4286V 

89876 

29760 
26260 



86000 
86000 



$88.6 
760 

760 
760 



SOLUTION. 

$96 



.88 
2000 

1760.00 
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Ex. 3. What is the price per ton for hay, when 1680 lb. 

cost $12.18 ? SOLUTION. 

Explanation.— Since 1 ton (= 1680lh.^ 2000=.8i T. 
2000 lb.) is the nnit of price, we $12.18 
£rst reduce 1680 lb. to tons. We ^4 



.8i 



SH.50 
now have $12.18 the cost of .88 T., 878 ^ 

and we find the cost of a ton, as ^^^ 

in Ex. L, by dividing the cost by Ji,2''0 

the quantity. Hence, -i-^^ 

The quotient of the cost divided by the quantity eocpressed in 
tinUs of price, equals the price, 

JPnOBJLEMS. 

14. What price per acre must be paid for 183.76 acres of land, 
to have it cost $10836.50 ? $56.25. 

15. Iff yd. of velvet cost $2.81}, wliat is the price per yard ? 

16. At $11.50 per cwt., how much beef caa be bought for 
$44.27 J ? S85 Tb. 

17. If I pay $148.67J for 15650 brick, wliat is the price per 
thousand ? $9.50. 

18. What is the price per ton for plaster, when 4680 lb. cost 
$8.19 ? $3.50. 

398t Upon the principles deduced in 364, 366, 367, are 
based the 

jRules for the Converse Operations in iPrice, Quantity, 

and Cost. 

I. Price and quantity given, to find cost. 
deduce the quantity to units of price, and multiply the price 
by this result. 

TL Price and cost given, to find quantity. 
Divide the cost by the price of a unit. 

in. Quantity and cost given, to find price. 
Reduce the quantity to units of price, and divide the cost bj' 
this result. 

Note 1.— In bnsiness, the abbreviation C. la oftcxv ua^i^ iox Y^^ttsi^*^ 
for 1000. SeeMnnaal. 
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rJtOBJLEMS. 

19. How much will 3 lb. 8 oz. of opium cost, at $4.75 a pound ? 

Note 2. — Since 1 ponnd is the nnit of price, wfe reduce the ounces to the 
decimal or fraction of a pound. 

20. $16.62J will buy how many pounds of opium, at $4.75 a 
pound? 

21. An apothecary paid |16.62J for 3 lb. 8 oz. of opium. What 
was the price per pound ? 

22. I bought 765 pickets for my door-yard fence, at $1.12J per 
C. How much did they cost me ? $8.60^-, 

23. At $4.50 a yard, how much velvet can be bought for $2.81} ? 

24. How much will a cigar maker receive for making 13,450 
cigars, at $7.50 per M. ? $100,87^, 

25. A farmer sold 8,575 pounds of hay, at $12.50 a ton. How 
much did he receive for it ? 

26. A hotel keeper paid $22.34f for hay,at $12.50 per ton. How 
many pounds did he buy ? 

27. A teamster paid $22.34| for 3,575 pounds of hay. What 
was the price per ton ? 

28. A man dug a cellar 28 ft. long, 24 ft. wide, and 8 ft. deep, at 
$.66f a cubic yard. How much did the job amount to ? 

29. When wood is $3.75 per cord, how much can be bought for 
$2.81}? |aZ. 

30. A hardware merchant paid $61.68| for 27^ gross of waKl- 
robe hooks. What was the price per gross ? if 2.25, 

31. A farmer paid $196.42 for 10,675 black-ash rails. What was 
the price per C. ? $1.84. 

32. A potter bought 6,720 lb. of porcelain clay, at $18 a ton. 
How much did it cost him ? $60,48, 

33. A plank-road 5 mi. 235.2 rd. long was built, at a cost of 
$12473.62}. What was the cost per mile ? $2yl75, 

34. A merchant paid $250.04 for the gas burned in his store in 
one year, at $4.75 a thousand feet. How much did he bum ? 

35. A paper manufacturer paid $46.25 for 1,480 pounds of rags. 
What was the price per ton ? $62M0, 
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86. At 10 8. 4 d. sterling per bushel, how much will 59 J bu. of 
wheat cost ? . &S0 I4 8. 10 d. 

37. If it costs $170.10 to stereotype a book of 252 pages of 
1,080 ems etich, how much is that per 1,000 ems ? $,62^, 

88. How much lumber, at $24 per M., can be bought for $258 ? 

10,75 M. 



>■ ♦ • » 



SECTION IV. 
^ j\r^ z rs IS . 

M9« The method of stating, in order, the reasons for all 
the different steps in the solution of problems, is often called 
Solving Problems by Analysis. See MannaL 

Ex. If 3 barrels of flour cost $34.50, how much will 8 
barrels cost ? 

Explanation. — 1 barrel will cost I as much solution. 

as 3 barrels, and 8 barrels will cost 8 times as $3JfS0 \ 3 

much as 1 barrel. | of $34.50, the cost of 3 $11,50 

barrels, is $11.50, the price of 1 barrel ; and 8 

8 times $11.50, the price of 1 barrel, is $92, $ g200 
the cost of 8^ barrels. Hence, 

370* ^ule for Solving "Problems by Analysis, 

L From the number and value of Hie things given, find the 
value of a unit of the thing required. 

n. Fr(ym this value, find the value of the entire number of 
units of the thing required. 

JPItOBXJEJirS, 

1. If 6 men lay 21 rods of stone-wall in a day, how many rods 
can 9 men lay ? 

2. If 9 men lay 31.5 rods of stone-wall in a day, how many rods 
can 6 men lay ? 

3. If 6 men lay 21 rods of stone-wall iu a day, how many men 
will be required to lay 31.5 rods ? 
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372; TABLE OP LOXGITUDB ASkD TQtE. 

15° difEerence in loogitade makes 1 h. differoice in time. 
15' u u u u injin^ u u u 

lljtt u u u a -^ gg^ u u a 

373t Ex. 1. The difference in time between Washington 
and Ijondon is 5 h. 7 min. 46 sec. 'What is the difference 
in longitude. 

ExFLAHAXioH. — Since erery second bolctiox. 

of difference in time makes 15" 5 Ju 7 min. 4 ^ ^^^ 

of difference in longitude ; eyery ^^ 

minute of difference in time, 15' of 76"" 56' 30'' 
difference in longitude; and every hour of difference 
in time, 15° of difference in longitude ; and since either 
factor maybe used as the multiplier, we multiply 5 h. 7 min. 
46 sec. by 15. The result, 76° 56' 30", is the required differ- 
ence in longitude. 

Ex. 2. The difference in longitude between Washington 
and London is 76° 56' 30". What is the difference in time ? 

Explanation. — Since every solution. 

15° of difference in longitude yg° 56' 30" {15 
makes 1 h. of difference in 5 h, 7 min. 4 6 sec. 

time; every 15' of difference in 

longitude, 1 min. of difference in time ; and every 15" of 
difference in longitude, 1 sec. of difference in time ; we 
divide 76° 56' 30" by 15. The result, 6 h. 7 min. 46 sec, 
is the required difference in time. 

874. titles for the Converse tReduclions of difference 

in Longitude and Time. 

L Difference in Time to Difference in Longitude. 
Multiply the time by 15; observing that when seconds, min- 
utes, and hours of time are multiplied, the respective products 
are seconds, minutes, and degrees of longitude. 

n. Difference in Longitude to Difference in Time. 

Divide the longitude by 15; observing that when degrees, 

10* 
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4. Reduce .06875 to the fractional form. ^^. 

5. Eeduce 18f sq. rd. to the decimal of an acre. ,115 A, 

6. How many pounds of potash, at $86 a ton, can be bought for 
$87.18| ? 875, 

7. How many inches are there in .00|^ of a mile ? 211 JS, 

8. A &rmer raised 23 bu. 2 pk. 5 qt. of clover seed, and sold it 
At $6.50 a bushel. How much did he receiye for it ? $153.77, 

9. Four men paid $575 for a thrashing-machine. A paid $175, 
B, $125, and C, $140. How much did D pay ? 

10. It eost $4,812 to dig a sewer If mi. long, 6 ft. wide, and 
10 ft. deep. What was the price per cubic yard ? $,21, 

11. A butcher bought three beeves on foot, weighing 1,463 lb., 
1,521 lb., and l,58i lb., at $5.75 per cwt. How much did they cost 
him? 

12. I paid an ice dealer $8.10 for supplying me with 15 lb. of 
ice daily, Sundays excepted, tor 24 weeks. What was the price 
per C. ? $.37^. 

13. The product of five factors is 13, and four of them are 4f, 
1.25, 1, and 2. What is the other factor ? 

14. A blacksmith paid $170.45 for 3,896 pounds of bar-iron. 
What was the price per ton ? $87,50, 

15. When it is 20 min. past 3 o'clock P. M. at Albany, N. Y., 
73° 42' W., what is the time at Athens, Greece, 23° 44' E. ? 

16. A rectangular-shaped farm of 72.4 acres, is 90.5 rods wide. 
What is its length ? 128 rd. 

17. What is the rate of speed of a railroad train that runs 117 
mi. in 5 h. 12 min. ? 22,5 mi. per hour, 

18. A dealer bought 417 T. of coal by the long ton, at $4.65 a 
ton, and sold it at $5.75 per short ton. How much did he gain by 
the transaction ? $7^6,^3. 

19. A cabinet maker paid $112.50 for cherry lumber, at $60 per 
M. How much did he buy ? 1,875 ft, 

20. Beduce -]^ to a decimaL 

21. Prom Dayton, Ohio, due south to St. Marks, Fla., is .024J^ of 
the earth's circumference. How many miles is it ? 601.692, 

22. Iledace 17 cwt, 44 lb. 11 oz. to tlie iwicWoiL o^ ^.Vs^. 



SECTION I. 

:DBIPIJVITIOJ\rS AJVD JVO TA 2'IOJV*. 

375. The term !Per Cent in business transactions sig- 
nifies hundredths of any thing or number. Thus, 17 per 
cent is 17 hundredths or 17 of every 100, 29 per cent is 29 
hundredths, 66f per cent is 66| hundredths, etc. 

376* Per cent may be applied to any number, great or 
small, concrete or abstract. Thus, 

40 per cent of 1 bushel =.40 bu. ; 
88 " " 27 miles =.88 of 27 mi.; 
14J " " 395 days =.14J of 396 da. ; 
7 " " $85.42 =.07 of $85.42; 
65 " " 93i^ =.65of93J. 

877t Hate^ or Hate ^er Cent, is the number which 
expresses the per cent or number of hundredths. 

378i The term Percentage has two significations : 

1st. It is the process of finding any per cent of a num- 
ber; and 
2d. It is the name of the result of the computation. 

379t The Sase is the number on which the percentage 
is computed. 

380< The dmount is the base plus the percentage. 

38h The difference is the base minus the percentage. 

Example. — 24 per cent of 50 cords of wood is ,24 of 
50 cords, or 12 cords. — ^In this example, 24 per cent is the 
mfe / 50 cords, the hoM ; 12 cords, the percentage ; 62 cords 
(=50 + 12), the amount ; and 38 cords {= 50 — 12), the 
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SECTION II. 

1>B^ CBJV^TA GB. 

C-A.se I. 
Base and Rate given, to find Percentage. 
384* Ex. How much is 25^ fibbtbolutioh. 

of 256? ^^^ 

Explanation. — Since 25^ of loon 

any number is .25, or |, of the ^ ^^ 

number, we find 25^ of 256 by r j on 
multiplying it by .25, as shown 

in the First Solution ; or, by second solutiok. 
multiplying it by \^ as shown 256x^ = ^01 266 = 64 
in the Second Solution. Hence, 

The percentage is the product of the hose and rate. 

1. How much is 20^ of 960 bushels of com ? 192 hi. 

2. Find 12J^ of 2,548 feet of lumber. S18.5ft 

3. What is 33J^ of 12,837 ? 

4. The silver used in coinage contains 10^ of alloy. How much 
alloy is there in 7.5 ounces of silver com ? .75 oz, 

5. A builder bought 8 boxes of glass, each containing 45 panes ; 
but upon opening them, he found 7|^^ of the glass broken. How 
many panes were broken ? 

6. A farmer harvested 540 bushels of oats from one field, aud 
105^ of that amount from another. How many bushels did he 
harvest from the second field ? 567, 

7. From a hogshead that contained 125 gallons of molasses, a 
grocer lost 2^ by leakage. How much molasses did he lose ? 

8. What is ^^ of 5,000 cords of wood ? 28 jr ed. 

9. Flaxseed contains 11 j^ of oil. How much linseed-oil is thei 
in 275 poimda of flaxseed ? 
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divide 119 by .35, and obtain 340, the required number or 
base. Hence, 

Uie base is the quotient of the percentage divided by the rate, 

18. 465 miles are 15^ of how many miles ? S, 100. 

19. 32.13 days are 8f ^ of what number of days ? 365, 

20. My orchard of 7.5 acres is 6^ of my whole farm. How much 
land is there in my farm ? * 

21. The 350 girls in a certain village school are 56^ of the whole 
number of pupils. How many pupils in the school ? 625. 

22. 24 is fj^ of what number? 3,600, 

23. A shoemaker lost 39^ of his property by a fire, and his loss 
was $936. How much was he worth before the fire ? 

24. William is 16 years old, and 37J^ of William's age is 40^ of 
Richard's age. How old is Bichard ? 15 years, 

C-A.SJE IV. 
Base and Rate given, to find either Amount or Difference. 

387» Ex If the base is 375, and the rate S2%, what is the 
amount? What is the difference? 

SOLUTION 1. 

Explanation. — The amount or the difference ^75 

of 375 at any rate per cent, is 375 times the 1.3 2 

amount or the difference of 1 at the same rate. Vs^ 

Since the amount of 1 at 32^ is 1 + .32 = 1.32, 1125 

the amount of 375 at the same rate is 375 x 375 

1.32, or 495, as shown in Solution 1. And J^. 9 5.0 

Since the difference of 1 at 32^ is 1— .32 = 

.68, the difference of 375 at the same rate is solution 2. 

375 X .68, or 255, as shown in Solution 2. ^'^^ 

Hence, ~ — 

I. The amount is the product of the base mul- qo n n 
tiplied by 1 plus the rate ; and ' 

n. TJie differerv§e is the product of the base 
multiplied by 1 minus the rate. 
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divide 64.4, the given difference, by .875, the difference of 
1 at 12^^, and obtain 73.6, the required base. 

From these examples we learn that 

The bdse equals the quotiervt of the amount divided by 1 plus 
the rate, or the quotient of the difference divided by 1 minus the 
rate. 

jpjrobz:em8. 

33. What number mcreased by 7% of itself is equal to 267.5 ? 

34. A horse-dealer sold a span of matched horses for $1,155, 
which was 16^ less than they cost him. What did they cost him ? 

35. This year a clergyman's salary is $2,500, which is 25^ more 
than it was last year. What salary did he receive last year ? 

36. The difference is 8,466, and the rate is 15^. What is the 
base? / 9,960. 

37. In Dec. a manufacturer made 4,865 yards of cassimere, which 
was 12}^ more than he made in Kov. How much did he make in 
Nov.? 

38. This year a man's house rent is $325, which is 18f^ less than 
it was last year. What rent did he pay last year ? $400. 

39. A house painter painted three houses, using 23J- pounds of 
white lead for the first house, which was 20^ less than he used tor 
the second, and 17J^ more than for the third. How much white 
lead did he use for the second house ? How much for the third ? 

29 lb. 6oz.; 201b. 

389t Upon the principles deduced in 384-388 are based 
the 

^ules for Computations in l^ercentaffe. 

I. Base and rate given, to find percentage. 
MuUiply the base by the rate. 

n. Base and percentage giv6n, to find rate. 
Dimde the percentage by the base, 

m. Bate and percentage given, to find baso. 
Divide the percentage by the raie. 
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PERCENT AGE. 



IS 



I. ITw sum on which commission 
18 computed and the raJte given, to 
find the commission, 

n. The sum on which commis- 
sion is computed and the commit- 
sion given, to find the rate, 

ILL The rate and the commission \ 
given, to find the sum on which y is 
commission is computed^ ) 

rV. The amount and rate given, 
to find the sum on which commis 
sion is computed. 



( Base and rate 
is j given, to find per- 
' centage. 



is- > 



IS 



f Base and per* 
J centage given, to 
( find rate. 

Rede and percent- 
age given, to find 
base. 

\ Amount and rate 
1 given, to find base. 



1. In one month an insurance agent receives $1,328 for premiums, 
and his commission is 5^. How much do his fees amount to ? 

2. A commission-merchant bought for a provision dealer 420 
barrels of pork, @ $21.50, at 1^ commission. How much was his 
commission ? $112,87 j^, 

3. A real estate agent sold a farm of 119J^ acres, at §96 per acre. 
What was his commission, at ^% ? $71J70. 

4. A miller paid a grain buyer $64.12J, for buying 15,000 bushels 
of com, at $.57 per bushel. What rate of commission did he pay ? 

5. An auctioneer sold a lot of crockery for $416, and received 
$18.72 commission. What was his ^ for selling ? ■H%^ 

6. A merchant paid an attorney $56.70, for collecting bills to the 
amount of $945. What % were his fees for collecting ? 6^ 

7. A wool buyer bought wool at $.44 per pound, and received a 
commission of $187.11, at IJ^. How much wool did he buy ? 

8. If I pay an agent $192.75 for purchasing goods, at Z^ commis- 
sion, what is the cost of the goods purchased ? $6,Jt25. 

9. A commission-merchant received $157.75 for selling flour, 
commission 2J^.- How much did the flour sell for ? $6,310. 

10. How much land, at $35 an acre, can an agent buy with 
1126.20, after deducting his commission of 1^% ? 88 A. 
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L An agent receives $901.25 with whicli to pnrchase hides, 

deducting his commission of 8^. What sum will he invest in 

les ? $875. 

" ■ 313. A cotton factor received $4,076.80 to be invested in cotton 

^* $.28 a pound, after deducting 4^ for his fees. How many 

^i^imds did he buy ? ij^, OOO. 

13. A tax collector had a warrant for $37,600, upon which he 
^SQikcted $18,228, at 1^, and the balance at 5^. What was the 
^■nnount of his fees ? $1, 150.88, 

14 A fruit buyer received $7,315 with which to buy apples, 
ifter taking out his commission of 4J^. How much did he use in 
iMiying apples ? $7, 000, 

15. A buyer of live stock receives $484.50 with which to buy 
sheep, after deducting his commission of 2^. What sum does he 
expend? 

16. A produce commission house in Detroit received $4,725 from 
an eastern miller, to be invested in wheat, less a commission of 
2^ How much was the commission ? 

17. A commission-merchant who buys produce at 2f ^ commis- 
mon, receives $1350.20 with which to purchase beef. How much 
is his commission ? $36, H, 
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SECTION V. 

403* When goods are sold for more than cost, the excess 
is Profit^ or an Advance ; and when they are sold for less 
than cost, the deficiency is Loss, or a Discount. Hence, 

404. ^Profity in business, is the sum above cost for 
which goods are sold, or the excess of receipts over expen- 
ditures ; and 

405* ZfOSS is' the sum below cost for which goods are 
sold, or the excess of expenditures ovex receipts. 
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C0MPXJTA.T10NS IN I>ROBTrT ANI> X.OSS 

406» Profit and loss are commonly computed at a ^ on 
the cost. 

407* The cost is the base ; 

The profit or loss is the percentage ; 

The rate % is the rate ; and 

The selling price is the amount or difference. Hence, 

I. Cost and rate given, ^ ) jg j -Sose cmd rate given, to 
find gain or lo88, ) ( find percentage. 

n. Cost, and gain or loss ) •« j ^o^ ond percentage giv- 
given, to find rate, ) ( en, to find rate. 

III. Gain or loss, and) . j Percentage and rate given, 
rate given, to find cost, ) (to find base. 

rV. Cost and rate given, ) •„ j ^cise and rate given, to 
to find selling price, ) \ find amount or difference. 

V. Selling price and rate ) •„ j Amount or difference, and 
given, to find cost, ' ) \ rate given, to find base. 

1. A man bought a house and lot for $1,875, and sold it at a 
loss of ^%. How much did he lose ? $75. 

2. If a butcher buys beef at $.08 per pound, how must he sell it 
to gain 2n^% ? At $,11 per pmnd, 

3. I bought a cow in the spring for $62.50, and sold her in the 
fall for $45. What % of the cost did I lose ? 

4. A grocer pays $12 a barrel for mackerel, and retails them at 
$.10 a pound. What ^ does he gain? ^^f^. 

5. A grocer by selling butter at a profit of 20^, made $.05 on 
a pound. What did the butter cost him per pound ? 

6. A lumber dealer loses $10.50 per M. by selling a quantity of 
lumber at 87J;^ below cost. What does the lumber cost him per 
M. ? $^, 

7. A hardware merchant by selling a stoye at 32^ above cost, 
makes $6. What was the cost of the stove ? $18.75. 
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B. At what price must a grocer sell cheese that cost him $.15 
pound, to gain 33j^^ ? $.20, 

^. I sold a watch that cost me $75, at a loss of 8^. For what 
ice did I sell it ? $69. 

10. A carpenter built a house at a cost of $1,280, and sold it at 
^ gain of V^%. For how much did he sell it ? 

11. If I gain 30^ by selling sheep at $4.87J^ a head, how much 
^d they cost me ? $3.75, 

' 12. A merchant loses 12^^ by selling damaged delaines at $.33 a 
yard. How much did they cost him ? $.37^ a yd. 

13. A builder erected a church by contract, for $15,300, and lost 
l^ upon its cost. How much did it cost him to build it ? 

14. How shall I mark calico that costs $.16 a yard, to gain 25^ ? 

15. A merchant sells sugar at $.15 per pound, that cost hipi 
%l^, What ^ does he gain ? 20^, 

16. A wagon maker sold a lumber wagon that cost him $96, at 
25^ profit. At what price did he sell it ? $120, 

17. A dealer in musical instruments sold a piano for $540, and 
his profit was 20^. How much did the piano cost him ? 

18. A furrier sold a set of ladies' mink furs at 15^ less than cost, 
and lost $10|^ on them. How much did he get for them ? 
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SECTION VI. 
sTocjsrs. 

408* A Corporalton is a company established by law, 
having power to transact business as an individual. 

409. Stock is the property invested in the business of a 
corporation. 

Note.;— Stock is often called Cwj^JtoX^ or Capital Stock, 

410* A Share is one of the equal parts into which the 
stock of a corporation is divided. It is usually $100. 

411. Scrip is a certificate, stating the amount or nuua* 
ber of shares of stock owned by the holder. 
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112. The ^\tr Value oi stock is the sum stated in AaIl 
scrip or oeitificate ; and 

IIS. The JfarX'rt Value is the sum for which tb 
stock inll selL 

111. Stock is Al ^^r when its market value is itspu 
Talae, or lOOfJ ; 

IM. It is Abore ikir when its market yalne is above 
its par yaloe, or more than 100^ ; and 

lie. It is Selofp ^^r when its market Talne is bdow 
its par Talne, or less than lOOf^. 

117. ^Wmium is the excess oxer 100^ in the yaliifi d 
stock that is above par ; and 

118. Discount is the deficiency under 100^ in the yalne 
of stock that is below par. 

119. Stock Quotations are published statements ^t- 
ing the market valae of stocks. Thus, if stock is %% above 
par, it is quoted at 108 ; and if it is 8^^ below par, it is 
quoted at 92. 

120. A Stock Sroker or Stock Jobber is a person 
who deals in stocks. 

121. Srokef'affe is the commission paid to stock bro- 
kers for buying and selling stocks for others. 

Note. — The rate of commission established by the N. Y. Board of Brokers 
is ^<^ on the par value of the stock. 

COlVnPXJTA.TION'S XN" STOCKS. 

I32t In stock transactions the computations are made on 
the par value of the stock. 

423t The par value is the base ; 

The premium or the discount is the percentage ; 

The rate % is the rate ; and 

The market value is the amount or difference. Hence, 

L Par value and rate giv- ) ( Base and rale given, to 
f%^ lk> md premium or dis- (" is "j find percentage. 
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H. Far value and> rate) . j Base and rate given, to 
jiven, to find market valuey ) ( find amount or difference. 

TTT. Market value and rate) . ( Amount or difference, and 
^ven, to find par value, ) ( rate given, to find base. 

These three cases cover the ordinary transactions in 
stocks. 

rMOSZJSM 8. 

1. K I buy 17 shares of bank stock at par, and sell it at 5}^ pre- 
mium, how much do I gain ? $93.50, 

2. A man bought 88 shares of the stock of an express company 
at par, and sold it at 11^ discount. How much did he lose ? 

3. How much will I receive for 193 lOO-doUar shares of insurance 
stock, if I sell it at 24f ^ above par ? 

4. Mr. Clark took 7 1000-dollar shares in the stock of a woolen 
factory, at 18^ below par. How much did it cost him ? $6,090. 

5. If I exchange 65 shares of bank stock at 26^ premium, for 
R.R. stock at 9^ discount, how many shares will I receive ? 90. 

6. When State stocks are quoted at 82, what is the par value of 
the stock that can be purchased for $2,460 ? 

7. When Panama R.R. stock is quoted at 123, how many shares 
can be bought for $6,642 ? 5^. 

8. A stock jobber bought 50 shares of the stock of a coal com- 
pany at 114J^, and sold it at 135. How much did he gain ? 

9. How many lOO-doUar Pacific R.R. bonds can be bought for 
$5694, at 9|^ premium ? 

10. Bought 96 shares of the stock of an iron mill at 2^ discount, 
and sold it at 9i^^ discount. How much did I lose ? $720. 

11. A broker bought 76 shares of mining stock at 4J^ discount, 
and sold it at 7^^ premium. How much was his gain ? $87i. 

12. A broker bought 84 shares of R.R stock at 19^ discount. 
He sold 35 shares at 27J^^ discount, and the balance at 8^ discount. 
Did he gain or lose, and how much ? $241.50. 

13. Will I gain or lose, if I buy 112 shares of the stock of » 
transportation company at 17^ premium, and after receiving a divi 
dend of 9^, sell it at 8^ less than it cost me ? 
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3. If I am assessed at $1,250 on a house and lot, (300 on a vacant 
lot, and $3,000 personal property, how much -will my tax be, the 
rate being $.0097 on a dollar ? $44,131 

4. The assessed valuation of a village is $394,500, and a tax of 
$1,145 is to be laid. What must be the rate ? 

5. A tax of $928.80 for building a bridge, is levied on a town, 
the assessed valuation of which is $967,500. What is the tax on 
property assessed at $1,250 ? $1,^0, 

6. A physician whose property was assessed at $2,750, paid a school 
tax of $23.37J. What was the rate of taxation ? 

7. One year, a man whose property was assessed at $1,350, paid 
.35^ village tax, .47^ school tax, IM^ county tax, and $1.00 poll 
tax. What was the amount of his taxes ? $26,24j^, 

8. Kthe rate is $.001J on a dollar, and the tax is $1178.85, what 
is the valuation ? 

9. If a tax of $473.40^ is levied on property assessed at $39,450, 
what is the assessed valuation of property that pays a tax of 
$29.70? $2,475. 

II. INTERNAL REVENUE. 

428t Intemat Revenue is the incoine which Govem- 
znent receives from home business/ products, and manu- 
factures. 

429* Jncome 2'ax is a tax levied upon income. 

430. A I^icense ^ee is a tax levied for a license or per- 
mit to carry on any branch of business. 

431. A Tax on M^anufactures is a tax levied upon 
the value of home manufactures. 

432* Iiicome taxes are computed at some legal rate upon 
the income minus the exemptions ; and 

Taxes on manufactures, at some legal rate upon the 
value of the manufactured goods. 

License fees are fixed sums established by law. 
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438* S7*eakage is a deduction made from the quantity 
of liquors imported in bottles. 

439t Gross Weight is the entire weight of goods and 
case or covering. 

440* JVet Weight is the gross weight minus the tare. 

441. ^et Value is the value of goods at the original 
invoice price, after all deductions have been made. 

442t Specific 3)uty^ is duty on the number or quantity. 

443, Ad Yatorem S)uty is duty on the net value. 

Note.— A list of rates of duties established by Government is called a 
Tariff' 

COId:i>TJTA.TION-S IN" IDUTIKS. 

444* In ad valorem duties, 

The net value is the base ; 

The rate % of duty is the rate ; and 

The duty is the percentage. Hence, 

I. Net value and rate of \ * \ Base and rate giveriy to 
duty given, to find duty, ) {find percentage. 

IL Specific duties are found by multiplying the duty on one 
by the net number, 

JPJ8 OBIiEMS. 

13. The gross weight of 175 boxes of raisins is^33J lb. per box, 
and the tare is 25^. What is the total net weight ? 

14. What are the duties, at $.25 per pound, on 150 chests of tea, 
invoiced at 62 lb. per chest ? 

15. The duty on opium is 100^. What are the custom-house 
charges on 125 lb., invoiced at $5.37|^ per lb. ? 

16. A sugar refiner imports 72 hhd. W. I. sugar, weighing 475 lb. 
each, and 50 hhd. molasses containing 126 gal. each. What are 
the duties, sugar paying $.08 per lb., and molasses $.08 per gaL, 
and the tare on the sugar being 12J^ ? $l.,V>in5 * 
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448* Amount IB the sum of principal and interest. 

449. Sate per Cent per Afinum is the interest on 
$1 for 1 year. 

450. Simple Interest is the sum paid for the use of 
the principal. 

451. Compound Interest is the sum paid for the use 
of interest. 

452* A ^Partial Payment is a payment of a part of 
an obligation due, or that is drawing interest. 

453« Zfegat Pate is the rate of interest allowed by law. 

NoTB. — ^Any rate of interest greater than the legal rate is Usury, 
454 1 TABLE OF LEGAL BATES OF INTEBEST. 



-WnZK NO BATE IS NAMED. 



5^ 
7^ 



10^ 



H 



La. 
CK Y., Micb., Wis., 
^ Minn., S. C, Ckjo., Utah, 
^ and Hadson Co., N. J. 
Ala. and Tex. 
Cal., Or., Kan., Keb., 
W. T., Nev., and Col. 
All the other States, 
D. C, and bank inter- 
est in La. and'EIan. 



BATBS ALLOWED BT SPECIAL OONTBAOT. 



Not 
exceeding 

8^ 



10^ 



13^ 

Any rate 

per cent 

agreed 

upon. 



Fla. and La. 
r Ohio, Iowa, Miss., Ark., 
< Utah, and for borrowed 
( money in Mich, and III. 
Wis., Tex., and on judg- 
ments in Minn. 
Neb. 
Kan. 
I R. L, Minn., Cal., W. T., 
t Nev., and Col. 



I 



cj^se: I. 

Computations of Simple Interest. 

455. In all the previous Sections of this Chapter, rate % 
is a fixed sum without regard to time. But in interest, the 
entire rate per cent paid on $1, depends upon the time. 
Thus, if the rate is 6^ per annum, the rate % on 11 for 1 
year is .06 ; for 3 years it is 3 times .06, or .18; for 6 
months or \ year is \ of .06, or .03, etc. Hence, 

The rate, or (he percentage on $1^ is the product o/ ihe. roiA 
per cent per annum and the time eacprcssed iu 'years. 
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iSL Ex. What is the interest of |38T.iO for 3 jean, at 

ExpukaATms. — SmcetlierateisT^ mmxrtm. 

per Aimmnj the interest for 1 year S^S 7^ PtimdpaL 

is .07 times the principal, and the -^'^ ^"^ 

interest for 3 years is 3 times the f^OJBot^M^r- 

interest for 1 year. We therefore ^ 

maltq>ly $287.50 by .07, and the S60.S7o ALjbrSr- 

product, $20,125, by 3. The final 

resolt, $60.37^, is the required interest Hence^ 

IrUeresifor years is the product ofprincipaly rale, and time* 

JPjROBLEMa, 

1. What is tho interest of $515.50 for 1 year, at 6^1 $SOSS. 

2. What is the amount of $825 for 1 year, at 6^ ? (See 448.) 
8. What is the interest of $117.25 for 2 years, at 5^ ? #li.7f|. 

4. If I borrow $390 for 4 years, at 7^, what amount will be due 
at the expiration of the time ? $499JS0, 

5. What is the interest, and what the amount, of $1,068.50 for 1 
year, at 8^ ? Amount, $1,153J98. 

457. Ex. What is the in- soLimox. 
terest of $654.75 for 1 yr. 6 $ 6 5 4,7 5 PHndpaL 
mo., at 6% ? .0 6 R au. 

Explanation. — Since 1 y r. $39,28 50 int.M i yr. 

5 mo., or 17 mo., is \l yr., we ^ 

first find the interest for 1 yr., 2 7 4.9 9 5 

aH in (45«) ; and then multiply 89285 

thia interest, $39,285, by j^, $667, 8^5 ^12 

tUo roquired tima That is, "^T^.^ S^.fornyr. 

\s \w\\ t Jxuro arc months m the < oriyr.bmo. 

l\\\vx\ timo, Nvo 

HisUi^ihi tfw intct\iiit for 1 year by the number of mon^, 
■i .:' «.;K>ute thi' iJtvduct by /.?. 
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Notes.— 1. In computations, the partial results should be carried to four 
decimal places. 

2. In final results, if the mills are 5 or more, it is customary to call them 

1 cent) and if they are less than 5 to reject them. (See 163.) 

PJROBJLEM8. 

6. What is the interest of $2,160 for 1 year 3 months, at 7^? 

7. What is the interest of $39.25 for 2 yr. 8 mo., at 5^? 

8. What is the amount of $1,278 for 11 mo., at 7^ ? $1,360.01, 

9. Find the interest of $9,500 for 3 yr. 1 mo., at 4^. 

10. How much interest, at 8^, must I pay, for the use of $2,575 
from May 11, 1868, to Sept. 11, 1869 ? $27^.67, 

4S8. Ex. What is the soLxmoK. 

iQterest of $761.25 for 2 2yr.5 mo. 16 da, = 29,5^^ mo. 

yr. 5 mo. 16 da., at 8^ ? $76 1.25 Principal. 

Explanation. — Since 30 .08jau. 

days are 1 month, eyery 3 $60.9 00 

days are 1 tenth of a month; 2 9.5^ 

16 days are V" tenths or 203 

5| tenths of a month ; and k^^q\^ 

2 yr. 6 mo. 16 da. are 29.5| 12 18 

29 5 1 

mo. or— ^-^yr. We there- $179 8.58 {12 

S 1 A9 8 8^i /««./or 2 yr. 

fore multiply the interest ^ '^^' <^ti 6mo.i6da. 

for 1 year by the number of months, and divide the product 

by 12, as in 457. 

11. What is the interest of $198.50 for 4 mo. 9 da., at 4^? 

12. What is the interest of $10,796 for 2 yr. 1 mo. 24 da., at 7^ ? 

13. Find the amount of $18,450 for 1 mo. 15 da., at 5J^. 

14. How much interest, at 6^, has accrued on a note for $^4.75, 
that has been due 3 yr. 2 mo. 6 da. ? $18.10. 

15. What is the amount of $978.18 from Sept. 24, 1867, to Oct 
25, 1869, at 8^ ? $i. Ul-^- 
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II. SIX PSB CBVT METHOD. 

4St. The interest of $2 far 1 jear^ar 12 m<mths,at6$^<» 
of $1 for the same time, at 12^, is |l12. Henoe, 

L Iheinlerest(/any sumatd^ isthe sameasOieinleredcf 
one half that sum at IH^. 

XL At 12^ per annum, the rate is l^per monffu 

Ex.Findiheinterest,at6;f, boletkw. 

of $52.69 for 2jr. 3 mo. 18 da. 2 yr. 3 mo. 18 da. =2 7.6 wo. 

£xFLAXATi05. — ^Wo fipst di- $q 0.6 9 \2 

vide the prindpal, $52.69, by $26.3J^5 \asPrim. 

2, to find the sum on which J2 7 6 nauatiiperma. 

to compute interest at 12j3 1580'^ 

(L). We then multiply this 18Ji.Ji.15 

result, $26,345, by the rate 52690 ^ 
at Ijj per month, which is $ 7Ji 7 1 2 2 TnUr^^ 
.01 of the time expressed in 

months (IL). The final result^ $7.27, is the required in- 
terest 

16. How much interest, at 6;^, will be due in 5 yr. on a loan of 
$5,790? $1,737, 

17. What is the interest of $728.18 for 1 yr. 11 mo., at 6;i^? 

18. If $2,765 be placed at interest at 6;^, »Iar. 14, 1869, what 
will be due Dec. 13, 1870 ? $3,054.86. 

19. What is the interest of $20 for 12 yr., at 5^ ? 

(6;^ — i of itself =5^.) • $W, 

20. Find the amount of $417.61 for 8 yr. 7 mo., at 8^, 

(6,'^ + i of itself =8,^.) . .' ^557.5^. 

III. SEVEN PER CENT METHOD, FOR DAYS. 

460. Computing interest on the basis of 30 days to a 
motfth, gives 360 days to a year. Hence, 

L The product of any principal multiplied by any given 
number of days expressed as hundredths, is the interest at 360% 
per annum, or 1% per day. 



375 
750 


$7,8 75 {6 


$1.3125 ye 

.21875 
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H. The product of any principal multiplied by any given 
Tiuwber of days expressed as thousandths^ is the interest at 36% 
2per annum, or .1% per day. 

TTT. The interest at 36% divided by 6 gives the interest at 6%. 

IV. Interest at 6^ plus interest at 1% equals interest at 7%. 

Ex. What is the interest of $125 for 63 days, at 1% ? 

Explanation. — ^We first multiply solution. 

the principal, $125, by .063, and ob- $125 PHn, 

tain $7,875, the interest at 36^ (n.). '^^^ 

We divide this result by 6, and ob- 
tain $1.31|, the interest at 6^ (HI.). 
We then divide this result by 6, and 
obtain the interest at 1% ; and add- 
ing the last two results, we have 
$1.53^, the required interest (IV.). $ 1.53125 inu 

JPBOBZJSMS. 

21. What is the interest of $785 for 27 days, at 7^ ? $3.86. 

22. What is the amount of $250 from Jan. 18 to March 30, 1868, ' 
at 7^? $253,50. 

23. Dec. 24, 1868, 1 borrowed $25.50, and paid it June 1, 1869, 
with 7^ interest. What amount was due ? 

24. What is the interest of $45.75 for 90^da., at 7^ ? $.80. 
26. What is the amount of $1,250 for 63 da., at 7^ ? $1,265.31. 

461. ^utes for Computing Interest, 

L General Method. 

1. For 1 year, MuUiply the principal hy the rate. 

2. For 2 or more years, Multiply the interest for 1 year hy 
the number of years. 

8. For any other time, MuUiply the interest for 1 year by 
the time expressed in months and tenths of a months and divid 
the product hy 12. 
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36. What is tlie amount of $743.18 for 1 yr. 10 mo. 12 da., at 8^ ? 

37. If I borrow $12,500 in New Havei^, Conn., and loan it in 
New York, how much do I gain in 1 yr. 7 mo. ? $197.92. 

38. If I loan $1,500, at 7^, Aug. 17, 1869, how much will be 
due June 30, 1871 ? $1,696.29. 

39. What is the interest of §10 for 15 yr. 4 mo., at 6^ ? 

40. A note for $293, dated Detroit, Apr. 26, 1867, was paid Jon. 
26, 1869. What was the amount paid ? $328.89. 

41. At 7^, what is the amount of $73.49 from Nov. 27, 1867, to 
Feb. 7, 1870 ? $8J^.78. 

42. A man bought a farm in Minnesota for $2,280, paying $1,000 
down, and the balance in 10 months, with interest. How much was 
the last payment ? • $1,354.67. 

43. Find the amount of $856.75 for 2 years, at 5^. $942.42^, 

44. How much interest will I have to pay on a loan of $7,650 
for 20 days, at 7^ ? $29.75. 

45. What is the amount of $25,390 for 7 months, at 10^ ? 

46. Jan. 10, 1869, I borrowed $1,280 in Hartford, Conn., and 
paid it Aug. 7, 1869, with interest. How much did I pay ? 

47. What is the interest of $1,310 for 1 yr. 1 mo., in Va. ? 

48. How much will be due June 19, 1871, on a note for $1,750, 
dated Boston, June 19, 1869, with interest ? $1,960. 

49. Find the amount due Mar. 17, 1870, on a note for $217.85, 
dated St. Louis, Sept. 17, 1867, with interest. 

50. A man who is paying $375 a year for house rent, borrows 
$5,000, at 6^, with which he buys the house. Does he gain or 
lose by the transaction ? He gains $75 per annum. 

O^SK II, 
Compound Interest. 

162» In computing compound interest, 

L The amount of the principal for 1 year is the principal 
for the second year, the amount of this ptindpai for 1 year is 
the principal for the third year, and so on. 

n. The final amount minus the principal is ITvft iTrvlereai, 
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Ex. THiat is the amount of $127.50 at compound interest 
for 2 jr., at 6,^; ? THiat is the interest ? 

EXFLANAT105. Since the soLmosr. 

amount is the product of the S 12 7^ Pnn. 

principal muUq>lied by 1 1-0^ i + mfa. 

plus the rate (see Ml, Note 7650 

2), we multiply the principal, 1275 

$127.50, by 1.06, and obtain $135.1 5\ fH^i^Si^ 

$135.15, the amount for 1 ^^^ i + nrf«. 

year. We multiply this 8109 

amount by L06, as before, 13515 

and obtain $143,259, the re- $ H3^59 Amtjbr s yr. 

quired amount for 2 years. 12 7.50 PHn. 

Then, subtracting the prin- S 15.759 int. 

dpal, $127.50, from this 

amount, we haye $15.76, the required interest. 

Note. — ^When interest is dae semi-aimiuilly, quarterly, or monthly, the 
amount of the principal for the fixed period of time is the principal for the 
next period. 

JPJKOBX^JTS. 

51. WTiat is the amount of $721.45 for 3 years, at 6^ compoimd 
interest ? $859M. 

52. What is the compound interest of $75.50 for 2J years, at 6j^ 
payable semi-annually ? $12.03. 

53. The principal is $25.75, the time 4 years, and the rate 7^ 
compound interest. What is the amount ? 

54. How much will $525 amount to in 1|^ years, at 1^ compound 
interest, payable semi-annually ? $582.08. 

55. What is the compound interest of $437.50 for 1 yr. 3 mo., at 
6^> payable quarterly ? 

56. At 24}^^, interest payable monthly, what is the compound 
interest of $575 for ^ yr. ? 

57. What is the difference between the simple and the compound 
interest of^ $6,425 for 4 years, at 6^ ? $U1.9J^ 
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B0LUTI03J. 



$9 60 PHn. \^2 



OASE Ill- 
Partial Payments. 

463* When partial payments are made upon notes, bonds, 
mortgages, or other obKgations bearing interest, the U. S. 
Cottrts have established the following principles : 

I. Payments must he applied in the first place to the dis- 
charge of interest due, and the balance toward the discharge of 
the principal. 

n. Interest must not he added to the principal so as to draw 
interest, . 

m. The principal must remain unaltered, when a payment 
is less than interest due. 

Ex. A note for 
$960, at 6^ interest, 
was given Apr. 10, 
1868. A payment of 
$225 was made Jan. 
19, 1869, and another 
of $25, Nov. 3, 1869. 
"What amount was 
due Jan. 5, 1870 ? 

Explanation. — ^We 

£rst £nd the amount 

< ■ ■ ■ ■ ■ 

of the principal from 
the date of the note 
to Jan. 19, 1869, the 
time of the first pay- 
ment (see 461, n.), to 
be W, 04. 64. We 
next subtract the pay- 
ment, $225, from this 
amount (I.), and have 
a remainder of $779.- 
64 for a new princi- 
pal. Since the pay- 



S480 
.0 9 3 

$ 4 4.6 4 ^^^' ^ J<^^' 19. 1869. 
9 60 PHn. 



$10 4*6 4'Amt. due Jan. 19, 1869. 
2 26 Payment, " " 

S7 7 9.6 Jf.mv)PHn, \^2 
$38 9.82 

1299 4 
194910 

38982 

38982 



$ 44.9692 4 Int. to Jan. 5, 1870. 
7 79.64 Prin. 



$82 4.6 9924 Ami. to Jan. 5, 1870. 
2 6 Payment, ITov. 8, 1869. 



$7 99.6 



Amt. du* Jau.^A^^' 
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466. The Termont ^ule. 

L Simple interest is aUowed on all unpaid annual interests^ 
from the time they become due to the time of final settlement, 

JL Simple interest is allowed on all payments, from the time 
ffiey are made to the end of the year, or to the time of final 
settlement. 

467t The JVeft^ Hampshire ^ule. 

L Interest is allowed on payments only when a payment, or 
the sum of two or m^ore payments, exceeds the interest due. 

JL In all other respects the rule is the same as in Vermont. 

NoTBS. — ^1. In compnting annual interest in these States, the computa- 
tions must be made for intervals of 1 year, or to the time of final settle- 
ment, when that occurs within a year. 

2. The interest in partial payments is computed by the U. S. Court Rule, 
-unless annual interest is stipulated in the note or agreement. 

468« The Connecticut ^ule. 

L Interest is allowed on payments to the end of a year, when 
they exceed the interest due, at the time they are made ; or to 
the tim£ of settlement, when that occurs within a year. 

TL When more than a year passes from the dale of any com- 
putation, vjithovl payments being made, interest is computed for 
the whole time, by the U. S. Court Bute. 

tjrobz:em8. 

6^65. Find the amount due Oct. 1, 1869, on the following note, 
computing the interest by the U.S., the Vt., the N. H., and the 
Conn. Rule. 

jf/,<rM ' Q^ne /, /<r<f/. 

Indorsements on the back of this note : Oct. 17, 1867, $250 ; 
Feb. 23, 1868, $100 ; Dec. 80, 1868, $50 ; July 17, 1860, $225. 

U. 8, BuU, $1,J^M> VI., $1,449.03 ; 
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ConTene Opexations In Interest. 

4C9» In computations in interest^ 

Principal is the base ; 

The product of rate % per annum and time expressed in 
years, is the rate ; 

The interest is the percentage ; and 

Interest is the product of the three factors, prindpol, 
rate, and time. Hence, 



L Principal, rale and) 
time given, to find interest, ) 

n. InJtered,raie and time) 
given, to find principal, ) 

m. Principal, rate and) 
time given, to find amount, ) 

rV. Amount, rale and) 
time given, to find principal, ) 

V. Principal, interest and ' 
time given, to find rate, and 

VL Principal, interest 
and rate given, to find time,^ 



IS 



IS 



IS 



IS 



\ 



-are 



j Base and rate given, io 
( find percentage. 

Percentage and rate giv- 
en, to find base. 

j Base and rate given, to 
\ find amminL 

( Amount and rale given^ 
\ to find base. 

Base, percentage, and one 
of the tico factors cf rate 
given, to find the other fac- 
tor. 



NoTE.^IttV. and VI., the product of three factors (interest), and two of 
the factors (principal and rate, or principal and time) are given, to find the 
third factor. 

FBOBZJ3MS. 

66. What is the interest of $580 for 11 mo. 27 da., at 6^? 

67. What is the interest of $119.50 for 1 yr. 7 mo. 18 da., at 

68. The interest is $56, the rate .06, and the time 2 mo. 10 da. 
What is the principal ? $4,800. 

C9. I loaned a certain sum of money, at 7^, and received $98.28 
as the interest for 1 yr. 8 mo. 24 da. What was the sum loaned ? 

70. What is the amoimt of $7,365 for 2 yr. 4 mo., at 5^ ? 

71. What is the amount of $390 for 7 mo. 10 da., at d^ ? 
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491* A Sank',^ote is a note payable at a bank. Bank 
bills are also called bank-notes. (See 211.) 

COMMON FOBM OF A BANK-NOTE. 
^/,00d ./i^ ^^ o/an. /^ /cf^ 

492. Sank S)tscounl is interest paid in advance, to a 
bank, for the loan of money on a note. 

493* The JPace of a note is the snm due at maturity. 
If the note is on interest, the face is the amount of principal 
and interest. 

494* The 'Proceeds of a note is the face of the note 
minus the interest. 

495* In computing bank discount, 

The face of the note to be discounted is the principal, or 
base ; 

The interest on the face of the note for the given time, at 
the given rate, is the bank discount, or percentage ; 

The proceeds of the note is the difference ; and 

The product of • the rate % per annum and the time ex- 
pressed in years, is the rate. Hence, 

L Fa/ce of note, rate and ) c 
time given, to find hank [ is \ ^^*^^^M rate, and time 
discount, ) [gi^n, to find interest. 

n. Faxie of note, rate and ) •« j Bojs^ dnd rate given, to 
time given, to find proceeds, ) I find difference, 

m. Proceeds, rate and \ C _ , . . 
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1. What is the bank diBCOunt tipon a note for $2,500, due in 4 
months, at 6;^ ? $51^5. 

2, What are the proceeds of a note for $050, due in 90 days, if 
discounted at a N. Y. bank ? $638^5, 

8. A note for $7,850, due Aug. 12, 1808, was discounted at a 
bank in Charleston, 8. C, May 20, 1808. What were the proceeds ? 

4. What sum can be realized at a bank, iipon a note for $11,500, 
due in 80 days, at 6^ discount? 

5. A bank loans $4,500 on a note payable in 4 months, discomit- 
ing it at 8^. What is the face of the note ? $4, 626 J^S. 

0. I obtained $287, at a bank in New Orleans, on a note due in 
8 months. What was the face of the note ? 

7. A merchant wishes to borrow $2,000 at a bank. For what 
amount must he make his note, due in 60 days, if he gets it dis- 
counted at 6;;^ ? 

8. What will be the proceeds of a note for $4,500, due in 6 
months, discounted at a bank in San Francisco? $4, $7 1^5. 

0. A manufacturer in St. Louis wishes to borrow $2,000 with 
which to pay his men. If he makes a bank-note, due in 80 days, 
what will be the face of the note ? $2,011,06. 

10. A merchant buys a bill of goods in Milwaukee, amounting to 
$8,700, on 8 months' time, or 6$^ off for cash. If he borrows the 
money at a Milwaukee bank, will he make or lose, and how much ? 

11. I had a note for $4G0, dated Detroit, Jan. 9, 1869, and due in 
8 months, with interest. March 19, 1869, I had it discounted at a 
bank, at 8^. IIow much did I realize from the note ? 

12. For what sum must a bank-note, due in 5 months, be made, 
to have it produce $1,856 when discounted at the First National 
Bank of Boston ? $1, 904.57. 

13. Find the face of a note, duo in 6 months, on which I can 
borrow $875 at a Chicago bank. $921.86. 

14. In payment of a debt, I took Chas. Marshall's note for 
$1,600, payable at the Sixth National Bank of Philadelphia, in 6 
^^onths, with interest. Four months afterward, I had it dis- 

nted at the First National Bank of Harrisburg. What were the 
9eds? 
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513t On this principle is based the 

^ule for flndinff the averaffe time o f payment ^ when the 
terms of credit begin at different dates, 

L Find the time on which each payment becomes due, by 
adding the term of credit to the date of the transaction 

TL For the focal date, take the earliest date on which any 
one of the payments matures ; and for the term of credit of each 
payment, take the time between the focal date and the time on 
which the payment matures. 

m. For the average time of payment, find the average term 
of credit, and add it to the focal date. 

PBOBZJEM8. 

6. Find the average time for the payment of the following bills : 

Jan. 10, $415 on 3 months ; 
Feb. 25, 175 " 4 " 
Apr. 6, 350 " 3 " 

S5 days from Apr. 10, or May 15. 

7. What is the equated time for the payment of three notes, one 
for $650, dated July 12, and due in 90 days ; one for $555, dated 
July 25, and due in 60 days ; and one for $445, dated Aug. 14, and 
due in 30 days ? Sept. ^. 

8. Greorge Adams bought provisions as follows : 

Mar. 14, 40 bar. beef, © $17.50, at 3 months. 
May 1, 60 " pork, ® 24 " 

June 10, 150 " flour, @ 8 Terms cash. 
What is the average time for the payment of the whole ? 

9. I make the following advances of money for a friend : May 
19, $107; May 28, $35 ; June 27, $130; July 3, $70; Aug. 24, $80; 
and Sept. 11, $175. If I take his note for the whole amount, dat^d 
at the equated time, what will be the date of the note ? July 19. 

10. B works for C 6 months from May 15, at $60 per month, 
his wages to be paid one half monthly, and the other half in 8 
months. In lieu of receiving his pay according to contract, ho 
takes C's note for the whole amount, bearing date from the average 
time, with interest. What is the date of the note \ 0<*, 15% 



AYEBAQE OF PAYMENTS. 



281 



due), interest 
must be allowed 
on $775.50 — 
$275 = $500.50, 
the balance, for 
100 days (514, 
L); or, which is 
the same thing, 
thetermof cred- " 
it for $500.60, 
the balance, 
must be extend- 
ed a sufficient 
time to average 
the use of the 
$275 paid 100 
days before it 
was due. We 
find this addi- 
tional term of 
credit for the 
balance of the 
account, by mul- 
tiplying $275, 
the sum of the 
credits, by 100, 
the number of 
days before the 
maturity of the 
debits, and di- 
viding $29,700, 
the product, by 
1500.50, the bal- 
ance of the %., 
as in 511. The 



Focal date, Feb. IS. 

S200 cash paymenty Feb. 15. 

7_5for Glda.- $45 7 5 for 1 da. 

$275 " ? « —$4575 " 1 " 



$4575 

275 

1825 
1650 

175^0 
^ 1650 

100 



$275 



16.6=:17da.{^'''^''^'^'^ 



of payments. 



Feb. 15 + 17 da. = Mar. 4\ ^V/^lm. 



time 
enta. 



3d. — Averaging JDehUs and Credits. 

Focal date, June 12. 
From Mar. 4 to June 12 = 100 da. 
$775£0 - $275 = $500.50. 
$275 f(yr 100 da. = $27500 for 1 da. 
500.50'' ? " = 27500 " 1 « 



$27500.0 
25025 

24750 
20020 



$50 OS 

— ITTZr ^ ^ -. i Average timi 

54*9 = 55 da.} o/iai. o/^. 



time 



4780^0 
45045 

2255 
June 12+55 da. = Aug. ^| ^"JS/^^X""* 



Ufa 



PEBCEHTAdX. 



result, 55 days, added to Jane 12, the date ol the matozitr 
of the debitfl, gives Aug. 6, average time required. 

Had tbo date of the average term of the credits been 
]aUir than that of the average term of the debits, t. e^ n&a 
Juno 12, we should have dated back, or sobtracted, llie 
av(irago time of the baL of the %. from June 12. Hence, 

5t$» 7tule for Computing Compound Ayerage, 
L Find tlis average term of the deJnts and credits separaid}i» 

II. For the average term of credit of the balance of the 
account^ take the average date of the larger of the two sides 
of the account for a focal date, multiply the smaller side by 
the difference in time between its date and this focal date, and 
divide the product by the balance of the account. 

III. For the date of the average time, count forward from 
the last focal date, if the larger side of the account faUs due 
later; and backward, if it falls due earlier. 



PR OBLEM8. 

11. naliinco 11)0 following; %., and find when it is due : 
J>r. E. M. Daniels & Co. 



Gr. 



IHOO 
Juno 
Aug. 
Oct. 



U 
25 
11 



To MdBc. © 8 mo. 



450 
175 
425 





1869 










00 


Sept. 


8 


By Cash, 


400 


00 


00 


Nov. 


2 


" do. 


150 


00 


00 


(( 


80 


" do. 


225 


00 



Fd>, H, 1870. 
12. What is the balance of the following %., and when is it due? 
Dr. John G. Anderson. Cr. 



1800 
Got. 
Nov. 



(( 




18 
27 











1869 










ToMdB0.(a8mo. 


800 00 


Nov. 


24 


By Cash, 


25 


00 


'* do. 8 *' 


829 00 


Dec. 


4 


" do. 


500 


00 


*' do. 8 ** 


142 


00 


(( 


80 


" Note, 


150 


00 


" do. 8 '' 


250 


00 













$S52; June 25, 1870, 
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18. If a note, drawing interest, be given to balance tlie following 
%., for what sum will it be drawn, and what will be its date ? 



Dr. 



Ames & Potter. 



Or. 



1869 










1869 










■Mar 


17 


ToMdse.®2mo. 


325 


00 


July 


25 


By Cash, 


125 


00 


Apr. 


20 


" do. 8 " 


108 


00 


Aug. 


17 


" do. 


800 


00 


July 


18 


" do. Cash, 


264 


00 


Oct. 


24 


Draft on N.Y., 


850 


00 


Aug. 


11 


" do. ®4mo. 


50 


00 












Sept. 


25 


•' do. 3 " 


125 


00 













$97; Ma/y 25, 1868. 
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SECTION XIV. 

1. What is 13f^ of 887 bushels of wheat ? 111^,89 hu, 

2. If I sell a sewing-machine for $50 that cost me $56, what ^ do 
I lose ? 10^. 

3. How much will 100 shares of N. Y. C. R.R. stock cost me, at 
154 J, brokerage J^ ? 

4. Of every 1,375 persons 25 years old, 1,266 will live to the age 
of 26. What ^ of persons 25 years old die annually ? 5^. 

6. A real estate agent receives $35 for selling a farm, his rates of 
commission being 1% from the buyer, and IJ;^ from the seller. 
What is the price obtained for the farm ? $1^400. 

6. A note for $36.50, dated June 27 of last year, was paid April 
4 of this year, with interest at 10^. What was the amount paid ? 

7. A commission-merchant receives $820 with which to buy 
goods, after deducting his commission of 2J^. How much does ho 
expend for goods ? t800r 

8. I borrow $4,000 on my note in Portland, Me., Feb. 21, ' 
loan the money in Syracuse, N. Y., Feb. 28. If the money i» J 
to me, Nov. 12, and I pay my note Nov. 18, how much do I gfi 



SIMPLE PBOPOBTION. 291 

11 T. Therefore, if we write 16 T. : 11 T. for the first ratio, 
we must write $212 : $ — for the second (see 532, EL) ; or, if 
we write 11 T. : 16 T. for the first ratio, we must write $ — : 
$212 for the second. 

Sd. We find the unknovm term by 533, L or IE. 

For conyenience in making the statement, we take the 
two given numbers of the same kind, for the terms of the 
first ratio, and the other given number for the first term of 
the second ratio, or the third term of the proportion. Now, 
writing this third term, and applying (532, XL), we readily 
determine which term of the first couplet to write for the 
antecedent, and which for the consequent. Hence, 

535* Suie for Computations in Simple Proportion. 

I. F(yr the third term, write the number that is of the sanw 
kind as the unknovm term. 

TT. Write the other two numbers as the first ratio, pvUing the 
greater for the first term, when the unknown term is to be less 
than the third term ; and for the second, when it is (o be greater. 

TTT. Far the fourth or unknovm term, muUiply the second 
and third terms together, and divide the product by the first term. 

NoiKs.— 1. When the terms of the first ratio are of diflferent denomina- 
tions, they must be reduced to the same denomination before multiplymg 
and dividing. 

a. Cancel all lilte fectors from the given extreme and either of the means. 

See MannaL 

PBOBIiEMS. 

II. If 53 bu. of lime cost $13.36, how much will 29 bu. cost ? 

12. If my store rent is $315 for 7 mo., how much is it for 2 yr. 
6 mo. ? $1,S05. 

13. If 12f lb. of beef cost $1.78j^, how much will ^ lb. cost. ? 

14. How much is a cental of wheat worth, at $1.40 per bushel ? 

15. How much will 9 rm. 2 quires of note paper cost, if 8 rm. 14 
quires cost $4.62J1 *11<«^V . 
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In a compound proportion ike product of the extremes equals 
the product of the means, 

538* Ex. If 4 men in 8 days cut 48 cords of wood, how 
many cords will 5 men cut in 6 days ? 
Explanation. — Since soLxmoN. 

the unknown term is |!J^-*fT'* \ :: iS cd. : — cd. 
cords, we write the 48 ^ ^ ' 

cords for the first term 3 

of the second ratio, or ^ ^ 

the third term of the ^ ^^^'=j^cd. 

proportion, as in 535. r.^ 

Since the unknown term 

depends upon both the number of men and the number of 
days;, we arrange the other given numbers — 4 men and 5 
men, 8 days and 6 days — as the terms of a compound ratio, 
observing the some directions in writing the terms of each 
couplet, as in writing the first ratio of a simple proportion. 
Thus, 4 men cut 4Q cords, 5 men will cut more ; hence, 
4 men : 5 men ; and in 8 days they cut 48 cords, in 6 days 
they wiU cut less ; hence, 8 days : 6 days. Having made 
the statement, we multiply the second and third terms 
together, and divide the product by the first term, as in 
simple proportion. The quotient, 45 cords, is the fourth or 
unknown term. Hence, 

539. ^ule for Compulations in Compound Proportion. 

I. F(yr the third term, write the nurriber that is of the same 
kind as the unhnovm term, 

n. Write each two of the other numbers thai are of the same 
kind, as a couplet of the compound ratio, observing the same 
directions as in writing the terms of the first ratio in a simple 
proportion, 

IIL For the fourth or unknown term, multiply the second and 
third terms together^ and divide the product by th^ first term. 



294 BATIO AND PBOPOBTION. 

Find the unknown term in each of the following fonr proportions : 

1 ''' • ^^ I . . a . _ 2 2.5 yd. : — yd. \..±»x,^k 

1.4. Q^..3.-. 3. 25yd.wide:Jyd.wide^•*^i = *^• 
25 • 5 ) — : 14 ) 
8. 9 ; 185 [ : : — : 7J. 4 6.2 : If V : : laj : 5J. 
' 4.5 : .6 ) 

6. If the carpet for a room 16 ft. x 16 ft. costs |40, how much 
will a carpet of the same kind cost for a room 14 ft. x 18 ft. ? $Ji2, 

0. A flouring mill rmming 10 hours per day, makes 1,365 barrels 
of flour in 13 days. How many barrels will the same mill make in 
39 days, running 16 hours per day ? 

7. I sold a village lot 6} rods front by 7J rods deep, for |580 ; 
and another lot 4} rods front by 9^ rods deep, at the same rate. 
How much did I receive for the second lot ? $622^. 

8. A pile of 4-foot wood 2,450 ft. long and 6 ft. high, was drawn 
to a B.B. station by 15 teams in 14 days. At the same rate, how 
many days will it take 24 teams to draw a pile 2,016 ft. long and 5 
ft. high ? 6. 

9. If 5,280 rails will build 360 rods of 8-rail fence, how many 
rails will be required to build 276 rods of 10-rail fence ? 



« • ♦ > « 



SECTION IV. 

540. A Partnership y or a Company^ is an associa- 
tion of two or more persons for the transaction of business 
as an individual. 

541* A JPimi is the name imder which a company trans- 
acts business. 

Notes. — 1. Each member of a company or firm is a Partner. 

2. A firm is sometimes called a House ; as the House of Jay Cooke & Co. 

542. ^Profits are the gains to be shared among the 
members of a firm ; and 

543. Assessme?its are sums to be paid by members of 
a firm, to meet expe' '^ver losses. 



PAKTSSKSHIP. 

541* Capital is the tnne, or the moneT, or both, m- 
vested in busmesB. 

545« A Simple ^[)arinership is one in idndi eai^ 
partner^s share in one of the elements of capital — time or 
money — ^is the same ; and 

54S. A Compound ^Partnership is one in idiich the 
partners' shares in one or both elempnta of capital tsit. 



517* If one partner famishes 3 times as mnch money as 
another, or if he ftimishes the same amount of money, and 
it remains in business 3 times as long, his share of the 
profits and losses is 3 times as great as that of the other 
partner. Hence, 

I. When the tinw 18 egud, the pwJUs and losses are shared by 
the partners in proportion to their respective shares (fthe money 
in business. 

n. When the shares of money are equudj the profits and 
losses are shared by the partners in proportion to the respecti\x 
times their money is in business. 

548* Ex. L A, B, and C enter into partnership, A far- 
nishing $3,500, B $2,500, and C $2,000 of the capital. Their 
profits are $3,200. What"^ each man's share? 

EXFLANATIOK. 

Since the partners ^ ^ somnos^ 

furnish Lerent ^^'^^ + ^^'^^ + ^^'^^ = ^^^^^ 

amounts of money $8,000 : $3,500 : : $3,200 : A's share. 

for the same $8,000 : $2,500 :: $3,200 : ITs " 

length of time, $8,000 : $2,000 : : $3,200 : CTs " 

they will share in 

the profits in pro- Hence, A's share is $1,400 ; B*s share. 

portion to their $1,000 ; and C's share, $800. 

respective shares 

of the money in business (517, 1.)* Adding their sharef 
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ate capital is $40,000, of which A's share is $16,000 ; B's, 
$18,000 ; and C's, $6,000. Then, 

Proportionate Capital : each marCB share : : whole gain : ea4ih marCs gain, 

55 It Upon the principles deduced in 547, 519, are based 

the 

"Rules for Computations in Partnership. 

L For Simple Partnership. 

1. For the whole capiM, add all the partners' shares of 
money or time, 

2. For each partner^s share of the gain or loss, state a pro- 
portion, thus: — Whole capital : each partner's capital :: whole 
gain or loss : each partner^ s gain or loss, ^ 

n. For Compound Partnership. 

1. For each partner's proportionate share of the capital, 
multiply his money by the time it is in business, 

2. For the whole capital, add dJU the proportionate shares, 

3. For each partner's share of the gain or loss, slate a pro^ 
portion, thus : — Whole proportionate capital : each partner' spro^ 
portionale share : : whole gain or loss : each partner's gain or loss* 

JPItOBJLEMS, 

5. A and B engage in trade together, A putting in $1,500 for 9 
months, and B $2,500 for 6 months. They gain $2,394. What is, 
each one's share ? -4'«, $1,134; ^% $1,260, 

0. The firm of Sanford, Wright, & Thomas manufacture agricul 
tural implements, and their capital is $12,000, of which Mr. S. fur- 
nished $5,500, Mr. W. $4,500, and Mr. T. $2,000. Last year they 
made $9,860. What were each partner's profits ? 

7. Three men harvested and thrashed a field of grain on shares, 
A furnishing 4 hands 6 days, B 6 hands 4 days, and C 6 hands 
8 days. The whole crop was 630 bushels, of which they had f 
How much did each receive ? A, 30 hi.; B, 36 hi,; (7, 60 hi. 

8. A, B, and C a ^ers in a store. A furnishes $2,300 
for 1 yr., B $1,750 1 11,450 for 1 yr. 3 mo., and they 
lose $472.50. W loss ? 
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SECTION V. 

1. The property of an insolvent debtor amounts to $6,342, and 
his liabilities to $17,550. How much will a creditor receive on a 
debt of $1,250 ? 

2. If .1875 bu. of sweet-potatoes cost $.30, what will be the cost 
of .875 bu. ? $lJfi. 

8. A man whose estate is worth $19,250, directs, by his will, that 
his property shall be so divided among his four children that his 
daughter shall receive $4, his youngest son $5, and his second son 
$6, as often as his eldest son receives $7. How much will each 
child receive ? Bcmghter, $3,500; youngest son, $4,375; 

second son, $5,250; eldest son, $6,125, 

4. If 400 ft. of flooring IJ in. thick are required for a room, 
how much flooring 1 J in. thick will be required for a room 3 times 
as long and 2 times as wide ? 2,480 ft, 

5. Four men paid $13 for a carriage to convey them from a R.R 
station to their homes, which were distant 16 mi., 24 mi., 28 mi., 
and 36 mi respectively. They paid in proportion to the distances 
they rode. How much did each man pay ? 

6. The interest of $286.25 for a certain time is $27.48. What is 
the interest of $59.50 for the same time ? 

7. A bin 12 ft. X 7 ft. X 6 ft. will hold 405 bushels of grain. 
How many bushels will a bin hold that is 8 ft. x 7 ft. x 4 ft. ?' 180, 

8. If 17f cords of wood will produce 745j^ bushels of charcoal, 
how many cords of wood will be required to produce l,677f 
bushels ? 

,9. A and B bought a mill, A paying $2,400, and B $3,200. 8 
months afterward C bought f of A's share, and D bought f of B^s 
share. The profits of the mill for the year were $5,040. H<Jw much 
was each man's share ? A, $1,872; B, $2,280; 0, $288; D, $600, 

10. Three men shipped a cargo of 1,500 barrels of flour to 
ilngland, A furnishing 700 barrels, B 200 barrels, and the 
balance. In a storm 195 barrels were thrown overboard. How 
ahoiild the Iosb be shared among the owners *( 
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SECTION II. 

JSXT^jiCTIOJV OJP" SQZrjLltB HOOT. 

561* The least and the greatest number that can be ex- 
pressed by one figure are 1 and 9 ; by two figures, 10 and 
99 ; by three figures, 100 and 999 ; and so on. 

The squares of these numbers are 

1«= 1 10'= 100 100'= 10,000 
' 9«=81 99''=9,801 999''=998,001 and so on. 

By examining these numbers and their squares, we see 
that 

The square of a number expressed by consists of 

One figure one or two figures ; 

Two figures three " four " 

Three " ^^^ " six " 

Four " seven" eight " 
and so on. That is, 

L The square of any number consists of twice as many 
figures as the number, or one less* 

TLIfa number he separaJted into periods of two figures each, 
beginning wUh ones, its square root vnU consist of as many 
figures as there are full and partial periods in the number, 

562. If we write any digits, as 2 and 9, successiyely as ones, 
tens, hundreds, and so on, and square them, we shall haye 

2'= 4 20'= 400 200'= 40,000 

9'=81 90''=8,100 900«=810,000 

By examining these numbers, we see that 

The square of the ones is in the first period ;« 
« « « tens « second " 

« " " hundreds « third « 
and so on. That is, 

The square of the left-hand figure of a root is whoUy in (he 
l^hand period of the number or power. 
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EVOLUTION. 



563* If we square any numbers expressed by two figures, 
as 20 and 25, 60 and 63, 90 and 99, we shall have 



20^=400 
25' =625 



60' =3,600 
63' =3,969 



90' =8,100 
99' =9,801 



By comparing these roots and their squares, we see that 

4 is the greatest square in 6, the hundreds of 625 ; 
86 " " " 89, ". " 8,969; 

81 " " « 98, « « 9,801. Thatifl, 

ITie greatest square in the left-hand period of a number is the 
square of the left-hand figure of the root. 

56l« We will now square the number 37, for the purpose 
of learning of what parts the square is composed. 

Ex. 37=30 + 7, and 3T'=30 + 7 multiplied by 30 + 7. 

Explanation. — The square 
of the ones =49 ; the product 
of the tens by the ones (7 x 30) 
+ the product of the ones by 
the tens (30 x 7), or two times 
the product of the tens and 
ones =420 ; the square of the 
tens = 900 ; and the sum of these three partial products = 
1,369. Hence, 

The square of a number consisting of two figures, is equal to 
the square of the tens, plus two times the product of the tens 
and the ones, plus the square of the ones. 



soLxrriON. 

30-h 7 = 
30+ 7 = 



37 
37 



210+49= 259 
900+210 111 

900+420+49 ^ 1369 



FIRST SOLUTION. 



Dividend. 



3 7 Hoot 



565. Ex. 1. What is the 
square root of 1,369 ? 

Explanation. — Separ- 
ating the number into 
periods of two figures 
each, we find that the 
square root will consist of two figures. (561, 11.) 



13*6 9 
__9 

469 
469 



6 Trial dvHwr, 
6 7 Complete divisor. 
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SECOND SOLUTION. 



13^6 9 
9 

^69 
469 



37 



67 



Since 9 is the greatest square in 13, the 
first period, we write 3, its square root, for 
the first figure of the root (563). Taking 
9, the greatest square, from the left-hand 
period, and annexing 69, the next period, 
to the remainder, we have 469. This num- 
ber is made up of two times the product of the tens 
and ones of the root, plus the square of the ones (564) ; 
i. e., of 30 (=3 tens) x 2 x the ones of the root, +the square 
of the ones. Dividing 469 by the trial divisor, 60 (=2 
times 3 tens, or 30), we obtain 7, which we write for the 
second figure, or ones, of the rooi Since 60=2 times 3 
tens, and 469=2 times 3 tens x the ones + the square of the 
ones, we add 7 to the trial divisor, 60, making 67. Then 
multiplying 67, the complete divisor, by 7, the last figure of 
the root, we obtain, Ist, 7 times 7 = the square of the ones ; 
and 2d, 7 times 60 = 2 times 3 tens x 7 ones = 2 times the 
product of the tens and the ones. The product, 469, is the 
same as the dividend, and 37 is the square root required. 

In the Second Solution we have placed the quotient 
figure, 7, in the place of the in the trial divisor, thus com- 
pleting the divisor at once. 

BOLXmON. 



Ist dividend. 



2<2 dividend. 



6 5-5 0-2 6 
A9 

660 

676 

7Jf26 
7^26 



7^6 Root, 



IJ^J/. Utdivisop. 



i486 ^d dioiaor. 



Ex. 2. What num- 
ber is the square root 
of 555,025 ? 

Explanation. — In 
extracting the square 
root of a number, only 
two periods of figures 
are considered at once. Therefore, in obtaining any figure of 
the root, after the first, we regard the figure or figures of 
the Toot already found as tens, and the. figure sought as 
ones, and find each succeeding figure in the same manner 
as we find the second figure of a root consisting of two 
figures, as wiU be seen in the Solution. 
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The cube of ike left-hand jfigure of a root is wholly in the left* 
hand period of the power, 

569. If we cube any numbers expressed by two figures, 
as 20 and 25, 60 and 63, 90 and 99, we shall have 

20'= 8,000 60''=316,000 90''=729,000 
25«=15,625 63«=313,047 99'=970,299 

Oomparing these roots and their cubes, we see that 

8 is the greatest cube in 15, the thousands of 15,625 ; 
216 " '* 313, " « « 313,047; 

729 " " " 970, " " « 970,299. Hence, 

The greatest cube in the left-hand period of a number is the 
cube of the left-hand figure of the root. 

570. We will now cube the niimber 45, for the purpose of 
seeing of what parts the cube is composed. 45=40 + 5, and 
45'=40 + 5 multipHed by 40+5 multipHed by 40 + 5. 

FIBST SOLUTION. BEOOKD BOLUHOir. 

jf,0 +5 = i5 

jf,0 ■\- 5 — Jf5 



Ua X 5) 
(40 X 5) 



+ 5' = 22S 

4 0' + {40 X 5) = 180 

40' + 2x\40 X 5) + S' = 2025 

40 -h 5 = 45 



(40' X 5)+ 2x{40 X P) + S^ = 10126 
4 0" ^2x{40' X 5)+ \40 X ^) = 8100 

40^ + 3x{40^ X 5)+ 3x{40 X ^) + 5'= 91125 

The several parts of the final product, reading from the 
left, ar^ 

1st The cube of the tens, * 64/>00 

2d. Three times the square of the tens x the ones, 24,000 

M. Three times the tens x the square of the ones, 3,000 

4*A. The cube of the ones, 125 

Thatis, 45» = Pi,i;^5 

The cube of a number consisting of two figures, is equal to ths 
cube of the tens, plus three timjes the square o/lKe teifv&muU^'^^RA 



1200 + 60 + 1 
1261 

132300 + 1890 + 9 
134199 
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Ex. 2. Extract the cube roiDt of 9,663,597. 

Explanation. — 
Since only two pe- soLxmoN. 

riods of figures aie ^'^^^'^ ^7 213 

considered at once, 

in obtaining any fig- ^26^ 

ure of the root, after 

the first, we regard jj||^'; 

the figure or figures — j 

of the root akeady 

found as tens, and the figure sought as ones; and proceed 

in the same manner as in obtaining the second figure. 

572* Upon the principles in 567-570 is based the 

^u^e for J^xtraction of Cube Itoot. 
I. To determine the number of figures in the root. 

SeparaJte the number into periods of three figures each, 
counting left and right from ones. . 

n. For the first figure of the root. 

1. Find the root of the greatest cube in the left-hand period, 

2. Subtract its cube from the period, and to the remainder 
annex the next period, for a dividend. 

HL For the second figure of the root. 

1. Considering the root already found as tens, multiply its 
square by 3, for a trial divisor, by which dimde (he dividend, 
and ujrite the result for the second figure of the root. 

2. Add to the trial divisor 3 times the product of the tens 
and ones of the root already found, and also the square of the 
ones, for a complete divisor. 

3. Multiply the complete divisor by the last figure of the 
root ; subtract the product from, the dividend ; and to the 
remainder annex the next period for a new dividend. 

rV. For each succeeding figure of the root. 
Consider that part of the root already found as tens, and 
proceed in the same manner as in jfinding the secotvd. jv^ux^. 



SECTIOK I. 

373. A Series ia a soccesaion of numbers increasing or 
decreasirig, either by a common diQeronce or by a common 
ratio ; aa 3, 7, 11, 15 ; and 2, 6, 18, 64. 

Note.— The Qambera that form b. acrica are the Termi. Tho first and last 
terms are the Jamne«,- and the other terma are tho 3fein». (Bee 539, 530.) 

5Tli An Ascending Series ia one in whicli the terms 
increase in regular order, from the £rat. 

575. A S>escending Series ia one in which the terms 
dcCTease in regular order, from the first. 

576. An Arithmeticat S^gression ia a series whose 
terms increase or decrease by a common difference ; as 2, 
7, 12, 17 ; and 24 21, 18, 16. 

577. A Geometrical ^Progression ia a seriea whose 
terms increase or decrease by a common ratio ; as 2, 10, 50, 
250 : and 48, 24, 12, 6. 

SECTIOIT II. 

S78i "ha. the ascending arithmetical aeries 2, 6, 8, 11, 14 
the common difEerence is 3, and the terms are formed as 
follows : 
1st t«rm, 2; 

2d " 6=2+8, orlBttoim+common difference, 

8d " 8=3+3+8, " " +3 times com. di£ ; 

4tli " 11=3+3+8 + 8, " " +8 " « 

Cth " 14=3+8+8+8+8, " " +4 " "■ 

and the som of the seriea is 2+5+8+11+14=4(1 
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21. K the water in a lake is 16}^ feet deep 1 rod from a pier, and 
the bottom has a uniform slope of 3J feet to the rod, at what 
distance from the pier is the water 300 feet deep ? 82 rods, 

22. Find the sum of 100 terms of the series 19^, 19f , 20,^, etc. 



« • ♦ < » 



SECTION III. 

581. In the ascending geometrical series 2, 6, 18, 64, 162, 
the ratio is 3, and the terms are formed as follows : 

1st term, 2; 

2d " 6=2 X 3, or 1st term x ratio, 2 x 3'; 

3d " 18=2 X 3 X 3, " " x square of ratio, 2 x 3"; 

4th " 54=2x3x3x3, " " x cube " 2x3'; 

5th - " 162=2 X 3 X 3 X 3 X 3, *• ''' x 4th power, " 2 x 3*; 
and the sum of the series is 2+6 + 18+54 + 162=242. 

From this illustration w6 see that, in any geometrical 
series there are five things to be considered : viz., the Fir^ 
Term, the Last Terrriy the R(dio, the Number of Terms, and 
the Sum of the Series. 

If we take the above series, 2, 6, 18, 54, 162, multiply it 
by the ratio, 3, placing the terms of the products over the 
corresponding numbers of the series, and then subtract the 
series from the product (or 3 times the series), the terms 
consisting of like numbers will disappear, and we shall have 

3 times the series, 6 18 54 162 486 

Series, 2 6 18 54 162 

(8 times— 1 time=)2 times the series=486 — 2=484 

Since 484 is 2 times the series, 484-=-2=242 is 1 time t 
series, or the sum of the series. 

Note.— The pupil will notice that 2 is the first term of the series^ 4K 
8 times the last term, and the diyisor, 2, is the ratio less 1. 
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S8i» From these illustrations we deduce the following 



Principles of Geometrical l^rogression. 

I. The first term and the ratio are the ordy factors used in 
forming a series, 

n. In any term of a series, the first term is a factor, once. 

m. In any term of an ascending series, the ratio is a factor 
as many tim£s as the number of terms less 1. 

rV. The number of factors used informing any tefnm, is 
equal to the number of the term, 

V. The product of the ratio and the greater extreme of a 
series, minus the less extreme, is as many times the sum of ike 
series, as is expressed by the ratio less 1, 



1. The first term of 
an ascending geo- 
metrical series is 4, 
tbe ratio is 3, and the 
number of terms is 
7. What is the last 
term? 

2. The first term 
of a descending geo- 
metrical series is 96, 
the ratio is 2, and 
the number of terms 
is 6. What is the 
last term ? 

3. The first term of 
a geometrical pro- 
gression is 7, the 
last term is 567, and 
the number of terms 
is 5. What is the 
ratio? 



PR OBIiEMS. 

SOLUTION. 

7—1=6, timea the ratio is a factor. (See UL) 
2^=64j product of ratio used as a factor, 
4 X 64=^56, last term, (See I.) 

Or 

4 X 2''-^=4 X 2''=z256. last term, 

SOLUTION. 

6—1=5, times the ratio is a dimsor. (See IIL) 
2^=32, product of ratio used as a divisor. 
96-i-S2=3, last term. 

Or 
96^2^^=96-^2^=3, last term, 

SOLUTION. 

567 -T-7 =81, product of ratio u%ed as a factor, 
5—1=4, tim£s ratio is a factor. (See UL) 

V^ =3, ratio. Bee Manual, Reference 310. 

Or 

'-'/567 W567 - ^. 
y ~ = y --j^=S, ratio. 
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4. The extremes of soLxrrioir. 

a geometrical pro- 1^36-^-6 =256, prod, of ratio tisedtia a factor, 

gresdon are 6 and 256-i-4=64, 64^4=16, i6-^^=^ ^-h4=i. 

1 536 and the ratio ^ (*^ timea the ratio is a factor) + 1 {the time 

is 4. What is the *^ ^ extreme is a fa4stor)=5, number of 

number of terms ? *«^*^- (See IV.) 

SOLUTION. 

6. The first term ^^ ^ 5=1875, 5 times the last term, 
is 3, the last term IS 1375^^1872, 4 times the series, (See V.) 
375, and the ratio is 137^^^^ jfig, mm of the series, 

6. What IS the sum ^^^ - « nt. 

375 X 5'~'3 
of the series ? ^_ = 468, sum of the series, 

583t Upon the principles and examples in 581, 583, are 
based the 

(Rules for Computations in Geometrical ^ro^ressioft. 

L To find the greater extreme. 

Raise the ratio to a power 1 less than the number of (ermSj 
and multiply the resuU by the less extreme. 

n. To find the less extreme. 

Baise the ratio to a power 1 less than the number of terms, 
and divide the greater extreme by this result. 

in. To find the ratio. 

Divide the greater " extreme by the less, and extract that root 
of the quotient whose index is 1 less than the number of terms. 

rv. To find the number of terms. 

Divide the greater extreme by the less, and this and each suc- 
ceeding result by the ratio, tiU the quotient is 1. 

The number of divisions will be the number of terms. 

V. To find the sum of the series. 

Multiply the last term by the ratio, from the product subtract 
the first term, and divide the remainder by the ratio less 1, 

See Manu''^ 
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6. The first term of an ascending geometrical- series is 7, and the 
ratio is 3. What is the 6th term ? 1^701. 

7. The less extreme is 13, the ratio is 4, and the number of terms 
is 7. What is the greater extreme ? 

8. The 5th term of an ascending series is 5,625, and the ratio is 5. 
What is the first term ? g, 

9. The greater extreme is 845,824, the ratio is 2, and the nmnber 
of terms is 12. What is the less extreme ? 

10. The extremes of a progression of 5 terms are 4 and 64 What 
is the ratio ? ^, 

11. The four terms of a proportion are in geometrical progression, 
and the extremes are 8 and 2,744. What is the proportion ? 

Note 1.— First find the ratio. 8 : 56 : : S92 : 2744. 

12. The extremes of a series are 8 and 234,375, and the ratio is 5. 
How many terms are there in the series ? 8. 

13. The extremes are 1 and 7^, and the ratio is ^. Find the 
number of terms. 

14. The extremes of a series are 2 and 4,374, and the ratio is 3. 
What is the sum of the series ? 6,560, 

15. What is the sum of 9 terms of the series 2, 10, 50, etc. ? 
Note 2. — The greater extreme must first be found. 976,562. 

16. What debt can be discharged in a year, by paying 1 cent the 
first month, 3 cents the second, 9 cents the third, and so on, in that 
ratio, for the 12 months ? . $2, 657.20. 

17. If it were possible for a person having only 1 cent, to double 
his money every month for 4 years, how much money would he 
have ? $2,814,749,767,106.56. 

18. What is the sum of the series 18+6+2+}+!, and so on, 

to infinity ? 

Note 3. — ^When the number of terms in a descending geometrical series 
is infinite, the series is called an Infinite Series, and the last term is 0. 

Hence, — -^^ — = sum. 

19. Find the sum of the infinite series 100 + 25 + 6J+1A, 
etc. 133^. 

20. What is the sum of the series 1, J, J, i, . . . to ? 
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ynBR Aonaf fiU «■■■ 

n. r» <■< fay lir J I ii r^^ 



614. gja Ae ihmmhm\ AMCDl lAt mm IkE ^ l> c 

drawn pqpffiffcM'tt&Ag bag, and t&g pars ^IZP f f 

be placed on the oppoHfie sde^ Ac ^K AD OB JKl 

the figure EFCD wiH be a ssebbl j_ j_] 

By tiie SBK pRKEH. ife zhaB&aiclw3I lie r- ^K BF 
daced to a lul^^Hi Hcaee 

g^ arm ^ aay ^■■■mtiji ■■ at ^for j^ fiWjn^Kf ^ti 

< I> C c 

be appHed to Ae spvcs 2Mk aad Cat, nspcc- */ 

tively, the %iire aiof wifl be a recta^ie. tqBl ^ 

in aiea to tiie tapcaaid ABCZ>. becaoK Ae -^ * ^ b 

side 2>C7 win beincieaaed as mmA aa die aide A^isdimim^acd; 




J^+C2>win equal a(^or/aiida»tr«iwfflcqnl ^ Hence 

aw 

618. TheoFmcfa ttapoMuefmaiUike ffodmei ij^melaif^ 
mm cf Us panrdOd mda wndti^ikd 2y ste aUitmde. 

617. From what bas been and in 613, 614» it is evidiait that 

L The arm cf oajr polf^am U eqwd to the turn of the aren tf tmjf 

9et qf triangles iuta fMdk it wtof he divided ; and 
n. Theareaifaregidarpolfffimiseqvaltoonehalftheprodmtitf 

the periphery nmttipUed hy the altitude of one ef its equal triariglet. 

. 618. Geometrical l^ineiples. 

L The area cfa drde is equal to the product of one half the wwmh 
ference and <me half the diamOer ; or 
n. To one fourth the product of the rircumfercnee mid dhmHi?r: i\t 
HL To th^ product of the square of the diameter muUipliedhy >7i!i^\s 

rv. the surface of a sphere or globe is equal to 4 Unws the «imJ ^f'^ 
circle of the same diameter, 

V. The areas of similar figures are to each other <M «r«» M^ s^tmr^ 
of any one of their similar dimensions. Boo ManuftU 
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PMOBIiEMS. 

1. The base of a right-angled triangle is 12 inches, and the x>erpen- 
dicnlar is 8 inches. What is the area ? JfS sq, in. 

2. How many feet of boards will it take to cover the gable of a ban 
82 feet wide, the ridge being 8 feet above the plates ? 

8. The base of a triangle is 8 ft. 1 in., and its area is 2,861^ sq. in. 
What is its altitude ? 4 ft, 11 in. 

4. The base of a rhomboid is 223 feet, and its altitude is 96 feet 
What is its area? 

5. Find the area of a trapezoid whose sides are 9 and 17 inches long, 
and 13 inches apart. 1 sq.ft. 26 sq. in. 

6. How much lumber in an inch board 12 ft. long, 16 in. wide at 
each end, and 8 in. wide in the middle ? 12 sq.ft. 

7. What is the area of a circle 20 feet in diameter ? 

8. My horse is tied to a stake in the pasture, by a rope 11 ft. long. 
On how much land can he graze ? 380.1336 sq. ft. 

9. The area of the bottom of a tin pan is 196 sq. in. What is its 
diameter? 15.79 in. 

10. How many square inches of map surface on a 15-inch school 
globe? • 706.86. 

11. The slant height of a pyramid is 11 inches, and the base is 4 
inches square. How many square inches on the entire surface ? 

12. The periphery of the base of a cone is 40 inches, and the slant 
height is 38 inches. How many square inches are there on the lateral 
or convex surface ? 

Note.— The cone may be regarded as a pyramid of an infinite number of 
sides, and the periphery of its base as the sum of the bases of all the tri- 
angles which form its convex surface. 5 sq^ft. 40 sq. in. 

13. What is the surface of a prism 18 ft. long and 21 in. square ? 

14. What is the surface of a round pillar 14 inches^ in diameter and 
30 feet long? 

15. How many feet of inch lumber in a box 6 ft. 6 in. long, 4 ft. 2 in. 
wide, and 3 ft. 2 in. deep, inside measurement ? 

16. Two men start from the same place, at the same time." One of 
them travels south, at the rate of 3 miles an hour, and the other 
west at the rate of 4 miles an hour, for 7 hours. They then travel 
directly towards each other, at the rate of 8 J miles an hour, till they 
meet. How many hours do they travel, and how many square miles 
do they travel round ? 
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90. A mortgage for (IS^TS, dat«d St. Louis, Mo., Oct. 10, 1S65, 
beare the following indorsemente : May 7, 1866, tl,2a0 ; Dec 11, 1866, 
fI60; Jane 23, 1867, $600; Nov. 8, 1667, $850; July 30, 1868, (S50. 
The mortgage vaa taken up Jan- 1, 1869. What amount was then 
paid? 

81. What is the p/eHent value of a paid-up lease having 4 years to 
TOD, if the property will rent for ^3,000 per annum, money teing 
worth 6$ compdnnd iutereet! 

92. A carpenter, a mason, and a painter bnilt a. house, hy contract, 
for $3,000. The carpenter worked 108 days, the mason 73 days, and 
the painter 40 days, and the materials used cost $1,77S. How much 
did each man receive for his labor? 

98. Last year my espenaes, which were 80* of my last year's income, 
equalled 06* of my e jpenses this year, and my income equalled 76S 
of this year's income. Last year I saved $480. How much do I save 
this year? 

94. A broker bought 115 shares of Exprera stock at 79^. He ex- 
changed 63 sharcB at 85 for U. 8. 5-20'b at 111, and the balance at par 
fbr R.E. stock at 78. He afterward sold the G-iO'e at 116i, and the 
B.B. stock at 72. Did he gain or lose, and how much ? 

05. Find the balance of the following acconntj and the equated time 
for its payment : 

Dr. GtEO. H. Thomas. Or. 
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1869 






" 




Jan. 


13 


ToMdse. 


Feb. 


26 


By Cash, 


35 


00 


Feb. 


12 


.. ., 


Apr. 


7 


" " 


73 


00 


Mar. 


as 


.1 - 


May 


33 


" " 


20 


00 


Apr. 


19 


" " C 


July 


7 


" Note. 


75 


00 


June 


8 


" "S 




39 


" Cash, 


25 


00 








Aug. 


16 




50 


00 



■ 96. A widow who is left with a daughter 16, and a son 8 years old, 
is to have the income of property that pays an annual rent of $1,500 
above taxes and rept^rs, till the daughter is 31 years old. The daugh- 
ter is then to have the income, till the son attains his majority, when 
the property is to be his. How much is each one's interest in the 
property wcoth to4ay, money being worth 6$ edmple interest ? 
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